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SECTION I. PEDAGOGY

Kocrenko U.E., [Tamkoa A.M., Metanudenko I1.M.
MeTomos10rnyecKue OCHOBBI HCIOJIb30BAHNSI HHTEPAKTUBHOM I0CKH Miro B 00y4eHU
AHIVIMICKOMY f13bIKY (YPOBEHb OCHOBHOI'0 0011Iero 00pa3oBaHusl)

Kypckuii cocyoapcmeennwiii ynusepcumem
(Poccust, Kypck)
doi: 10.18411/satm-08-2023-01

AHHOTANUA

JlaHHas cTaThsl MOCBSIIEHA METOJOJOTMYECKUM OCHOBaM MCIIOJIb30BaHMs MHTEPAKTUBHOMN
nockd Miro B oOydeHHH aHTJIHMICKOMY S3bIKY Ha YpPOBHE OCHOBHOTO OOINEro oOpa3oBaHMS.
PaccmarpuBaroTCs OCHOBHBIE IOHATHE U IEAArOrMYECKOE 3HAUYE€HUE HCIOJIb30BAHUSA LU(POBBIX
00pa3oBaTENbHBIX PECYPCOB, aKTyaJbHbIE H(POBEIE 00pa30BaTENBHBIE PECYPCHI, TPUMEHSIOIINECS
Ha ypOKax aHIJIMICKOro s3bIKa, MPOOJIEMbl U MEPCIEKTUBbI UCIIOIb30BaHUS HHTEPAKTUBHOMN JOCKU
Miro B mkoure.

KiroueBble c10Ba: MHTEPAKTUBHAS JIOCKA, METOI0JIOTUYECKNE OCHOBBI, AaHITIMHCKUH S3BIK,
nporecc 00y4eHus, CepBUC, HU(POBOI KOHTEHT.

CoBpeMeHHbIE TOAX0/bl K 00YYEHHMIO aHIIMMCKOMY SI3bIKY B IIKOJI€ MPEANOJararT, YTo
oOyuaroluecs: OBIAJCIOT HE MPOCTO OMPEICNIEHHON CHUCTEMOW 3HAHWUW, YMEHUW M HAaBBIKOB, a
IPUOOPETYT HEKOTOPYK) COBOKYIIHOCTh KOMIIETEHIMH, HEOOXOAUMBIX [UIsl IMPOJOJIKEHUS
o0Opa3oBaHMs, B NMPAKTUYECKON JIEATEIHHOCTH U MOBCEAHEBHOMN >Ku3HU. C BBEIECHUEM B yUeOHBIN
MIPOLIECC HOBBIX KOMIBIOTEPHBIX TEXHOJOTMI CTAaHOBUTCS aKTyaJbHOM MpoOjema HaKOIUIEHUS U
UCIONB30BaHUs  IUGPOBBIX  00pa3oBaTeNbHBIX  pecypcoB.  [Ipumenenue  HUQPPOBBIX
00pa3oBaTeNbHBIX PECYpCOB — HE CaMollelb, a Ccrnoco0 moBbImeHUs 3(P()EKTUBHOCTH YypOKa
anrnuiickoro s3bika. [{udpoBbie oOpazoBarenbHbie pecypchl (LIOP) crocoObl BBIMONHATE BCe
KOMIIOHEHTbl 00ydeHus: mnepedadyy HWHGOpMallMM, MPAKTHUYECKHE 3aHATUS, aTTECTAllUIo, T.€.
IIPOBEPKY 3HAHUM.

bnarogaps mpoekry «MHpopMaTH3auu CUCTEMBbI OOpa30BaHMs», TECHO CBA3aHHOIO C
OJTHUM U3 TIPHOPHUTETHBIX HaIpaBieHUH oOpa3oBaTtenvHOM monuTuku Poccuiickoit denepanuu,
KOMIIBIOTEPHI MOSBUINCH MPAKTUYECKU BO BCEX MIKOJIaX. J[J MHOTMX MenaroroB, OYEBUIHO, YTO
COBPEMEHHBIH MYIbTUMEIUIHHBIA KOMIBIOTEP - HAACKHBIM MOMOIIHUK U 3¢ (deKTuBHOE yueOHOe
CPEICTBO B TPEINOJAaBAHUM PA3JIMYHBIX IIKOJIBbHBIX IpeameToB. Ho cam mo cebe kommbroTep
Oecrioyie3eH, eciad HeT JAocTyna K HMHpOpManuu: He ofecredeH JOCTYN K COBPEMEHHBIM
3JIEKTPOHHBIM pecypcaM B MHTEpHET miu Ha KOMIAKT-IucKax. A ucnoiap3oBanue yuutenem [[OP
JIeNaeT peajbHbIM JJI y4allluXCcs MOJYyYeHUE aJeKBaTHOTO COBPEMEHHBIM 3arpocam IIKOJIBHOTO
o0Opa30BaHMs BHE 3aBUCUMOCTH OT MECTOPACIOJIOKEHUS y4eOHOI 0 3aBeICHUSI.

OnekTpoHHOEe oOO0y4deHHe B IM(PPOBONH 00pa3oBaTENbHON cpeae MpeacTaBiseT coOoit
OTpeIeNIEHHYI0 COBOKYITHOCTh JAMCTAHLMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH, MCIOIB3YEMBIX B
xoze yue6Horo nporecca. L{upposas oOpa3oBarenbHas cpefa 1aéT BOZMOKHOCTh COTPOBOXK/IATH B
pamkKax o0pa3oBaTeNbHOM OpraHuM3allid Bce BHUABI Y4eOHOM paboThl oOyuwarommxcs. BaxHo
OTMETHUTH, YTO JIEATENHHOCTh MEJAroroB B JAHHOW CBSI3U UTPAaeT OYEHb OOJBIIYIO POIb, TaK Kak
MMEHHO Ha HUX JIOKUTCS 33/1a4a MHPOPMAIIMOHHOTO HAMIOJIHEHHs 00pa30BaTeIbHOTO MpoIiecca.

KitoueBbIMU MOHATUSMHU B paMKax 3JIEKTPOHHOTO 00y4yeHus B U(poBoii 00pa3oBaTebHON
cpelne SBISIIOTCS cleayronue: «udpopas oOpazoBaTenbHas cpeniay, «udpoBbie 00pa3oBaTeIbHBIC
TEXHOJIOTUU» U «upoBoil oOpazoBaTenbHbI mporecc». Heobxomumo naTh omnpeneneHus
BBIICTIPUBEAEHHBIM TEPMHMHAM, TaK KaK OHM HMMEIOT OOJbIIOe 3HauyeHHe i MOHUMaHUS
uccnenyemoil mpobnematuku. Tak, numdpoBas oOpazoBatenbHas cpena (cokpaménao L[OC)
MPEACTABISIET COOOW COBOKYIMHOCTh BO3MOXKHOCTEH M YCJIOBUH, KOTOpas MPEIOCTaBISICT
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onpenenéHHbld  HA0Op PECypcoB M  TEXHOJNOTHH, OOECIEeUMBAIOMIUX  TEXHOJIOTHUYECKYIO
OpraHu3alMI0 00pa30BaTEIbHOIO MPOLECcCa.

Heo0xon1uMo 0TMETHUTB, YTO COBPEMEHHBIE IMCTAaHIIMOHHbBIE 00pa30BaTENIbHbIE TEXHOIOIUU
JaI0T BO3MOXKHOCTb CZE€aTh y4eOHbII MpoLecc B 3JIEKTPOHHOM BUJE MHTepakTUBHBIM. Ilenarorn
CBOEBPEMEHHO pEarupyroT Ha 3alpocChl CTYJEHTOB, KOHTPOJIUPYIOT U BHOCAT KOPPEKTUPOBKHU B UX
yueOHYI0 [esATeNbHOCTh, a T€, B CBOI O4Yepe/b, OINEPAaTUBHO IIOJIY4ar0T OOpPaTHYIO CBS3b.
[TpenonaBaTento HEOOXOAMMO TIIATEIBHO MPOJYMBIBATh TO, KaK OH OyJeT paspemaTh mpoodiaemy
MOTUBAllMM CTYJEHTOB K OOYY€HHMIO, Belb 3TO OJHA M3 KIIOUYEBBIX MPOOJIEM 3IIEKTPOHHOI'O
oOy4yeHus B Hacrosimee Bpems. KpaiiHe yacTo mHTEpec o0ydaromuxcs K KakoH-mubo ydeOHOU
JUCLIMILIMHBI MOSIBJISIETCA KAaK pa3-Takh OT YMEHMs NPENoJaBaTelll 3auHTEPECOBaTh CIyLIaTeNen
CBOMMH JTMYHOCTHBIMU KauyeCTBAMM, HABBIKAMH I0Ja4M y4eOHOro marepuaina, xapuzMmoi. Takke
BaXXHO c(hopMUpOBaTh y OOy4aroIUMXCs IOJOXKHUTENbHBIM HAcTpOH Ha  OCYIIECTBIEHUE
00pa3oBaTENbHON EATENFHOCTH, TOMOYb UM B MPEOJIOJICHUN TPYTHOCTEH, UCTIPABICHUH OIIUOOK,
UCIOJIb30BAHUHU TEXHUYECKUX BO3MOXKHOCTEN M TBOPUYECKOT0 IMOTEHLIMANa IIpu padoTe.

A.A. AHIpeeB CBS3bIBAa€T pPA3BUTUE M PACIIUPEHHE NPUMEHEHUS JUCTAaHIMOHHBIX
0o0pa3oBaTeNbHBIX  TEXHOJIOTUH, peanu3aluio  3JEKTPOHHOro  o0ydyeHuss B LU(POBOH
00pa3oBaTeNBFHON Cpesie C pa3peleHneM psija mpoodiem:

1.  ynoBinerBopeHue nmorpeOHOCTEHHACEIEHUS B  HOJIYYEHUUIPO(PECCHOHATIBHBIX
KOMIETEHINH, HEOOXOUMBIX /17151 IPO(PECCUOHATBHON AESITEIbHOCTH;

2.  opraHuzalMs  HENpEepbIBHOIO  IPO(PECCHOHATBHOIO  COBEPLICHCTBOBAHHUS
CIIEIUATIMCTOB Pa3HbIX 00JaCTeH;

3. pacliupeHue J0CTymna K NOJy4eHHI0 00pa30BaHus;

4.  TOBBIIIEHHE YPOBHs 00Pa30BaHHOCTHU OOIECTBA.

B pa6orax E.3. BnacoBoii u E.A. bapaxcaHoBoil TOBOpUTCS O TOM, UTO peaTH3alUI0
AJIEKTPOHHOTO 00y4YeHHs B HU(POBOM 00pa3oBaTENbHON cpene HY)KHO pacCMaTpPHBATh C TO3HIUN
HaIpaBJICHHOCTH Ha CaMOpPa3BUTHE, COBMECTHOW AaKTHMBHOW TBOPYECKOM MAEATEIBHOCTH U
oTKpbITocTU. Ilpm 53TOM HEOOXOAMMO YUYUTHIBATH CHEHUPUKY 0Opa30BaTEIbHOW CHCTEMBbI
KOHKPETHOTO PErnOoHa — COLMOKYJIbTYPHbIE 0COOEHHOCTH, HOPMaTHUBHO-IIPaBOBOE oOecreueHue,
TEXHOJIOTUYECKHE BO3MOXKHOCTH. B  HccrmeoBaHMsX  Takke  3arparuBaercss — Ipoosema
JIBOMCTBEHHOCTH TOHATHS 3JIEKTPOHHOIO OOYy4eHHUs B MeAaroruuyeckoil teopun u npaktuke. E.3.
BrnacoBa oTmedaer, 4To IpUMEHEHHE B 00pa30BaTENIbHOM OpraHM3allMd CHUCTEM 3JIEKTPOHHOIO
00y4eHHs HENOCPEACTBEHHO CIIOCOOCTBYET MPUMEHEHHIO MPOTPAaMMHBIX PECYPCOB U NMPOJIYKTOB,
MOBBILIECHUIO YPOBHSI ONEPATUBHOCTU JOCTyNa MpHU IMOJy4eHUH HH(pOpMaluyd oOpa3oBaTEIbHOIO
XapakTepa, 0OMeHy HHpopmanueil 1 e€ IPUMEHEHUIO B 00pa30BaTeIbHON JesTeTbHOCTH.

Peanuzamust  snekTpoHHOro  00y4ueHuss B 1U@poBOM  o0pazoBaTeNbHOM  Cpejie
00pa3oBaTeNbHON OpraHM3alMi HEOOXOoauMa JUIs TOro, YTOObI o0ecrneunTh €€ MH(POPMALUOHHYIO
OTKPBITOCTb, YAOBJIETBOPUTH IMOTPEOHOCTU CTYAECHTOB B IPEIOCTABICHWH MM KAayeCTBEHHBIX
00pa3oBaTeNbHBIX YCIYT B 3JIEKTPOHHOM (hopMaTte, HOBBICUTH APPEKTUBHOCTD U PE3YTbTATUBHOCTD
00pa3oBaTeNbHON JAESTETHHOCTH.

JI.JI. PomaHOBa OTME€YaeT, YTO AJIEKTPOHHOE oOydeHue B LU(POBON 00Opa3zoBaTeabHOMN
Cpele peaqu3yeTcsi 4Yepe3 OpraHu3alrio 00pa30BaTEIbHOW JEATENbHOCTH C MPUMEHEHUEM
cojiepkaiieiics B 0a3ax JaHHBIX M HCIOJNb3YyeMON NMPH pealu3aluu o0pazoBaTeIbHBIX MPOTrpaMM
nHpopmanuu 1 obOecreuuBarOIUX e€e 00padoTKy MHGOPMAIMOHHBIX TEXHOJIOTUH, TEXHHUYECKHUX
CpPEeACTB, a TaKXe WH(OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX CeTel, 00ecreunBaroIuX nepenaqy
[0 JIMHUSAM CBSI3U yKa3aHHOM HHQOpMaIM, B3auMoJeHCTBUE OOydarolUXcsl M TeJarornyeckux
pabOTHUKOB.

Takum oOpa3om, ceidyac aKTHMBHO MPOUCXOIAUT pa3BUTHE U PACUIMPEHUE NPUMEHEHUs
JMCTAHIIMOHHBIX ~ 00pa30BaTENbHBIX TEXHOJOTWH, pealu3alusi DSJIEKTPOHHOTO OO0ydeHus B
1undpoBoit 00pa3oBaTENbHOM Cpejie MO PALY BbILIE MEPEUUCICHHBIX MPUYUH. DTO HEOOXOIUMO IS
TOro, 4ToOBl oObOecneunTh €€ HWHPOPMALMOHHYIO OTKPBITOCTh, YJIOBJIETBOPHUTH IOTPEOHOCTH
CTYICHTOB B MPEIOCTABICHUH UM Ka4eCTBEHHBIX OOpa30BATENBHBIX YCIYI B 3JIEKTPOHHOM
¢dbopMmarte, MOBLICHTH 3(H(PEKTHBHOCTH U PE3yIBTATUBHOCTH 00Pa30BaTEIHHON ACSITEILHOCTH.
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3a mocnenHue JBa Y4eOHBIX Tofa B Y4eOHOM MpOIecCe AKTUBHO CTaId MPUMEHSATHCS
AJIEKTPOHHBIE YYEOHMKH WM DJEKTpOoHHble yuyeOHble Kommiekcsl (DYK) u uudpossie
oOpazoBarensHbie pecypebl (LIOP) Ha ypokax anrnuiickoro si3bika. OnbIT paboThI MO UX anpoOanuu
B pamkax mpoekrta «MHpopmaruzauus cucTeMbl 00pa3oBaHUS»  IMO3BOJIWI  MOJYYHTH
MPEACTABICHUE O BO3MOXXHOCTH ucronb3oBanus YK u [JOP B yyebHOM mporiecce u BapuaHTax
NPUMEHEHHS WIN PeXHUMax paOOThl SJIEKTPOHHBIX MMOCOOUH B 3aBUCUMOCTH OT BHJA Y4eOHOU MU
BHEYUEOHOI NEATEIbHOCTH.

PaccMoTpuM CepBHCHI C TOYKM 3pEHUs MPUMEHEHUS WX K OCHOBHBIM THIIAM Y4eOHOTO
3aHSATHS.

['maBHas 3aja4a MpU M3yYEeHHUH HOBOTO MarepHaja — MPeAOCTaBHTh Y4EeOHBIH MaTepHuai
HMHTEPECHO, pa3HOOOpa3HO U MHTEpakTHBHO. [IoaTOMY BBIOOp clielaH B MOJIb3y HECKOJIbKHX BeO-
CEPBHCOB.

Jns opraHuzanuu XpaHeHHUsT U OOMEHa TEOpeTHYeCKOW HHQOpMAMK 10 YPOKY
AHTJIMHCKOTO s13bIKa yIOOHO HMCIIONB30BaTh OOJayHBbIe XpaHWIWIIA JaHHBIX. Hampumep, cepBuc -
Google [luck, B KOTOpOM CyYHIIECTBYeT ya00Has BO3MOXHOCTh OpPraHH30BaTh YYEOHBIH Kypc
(GoogleClassroom).  Ilpumep  cTpykTypel  kypca  «/HQOpMAIMOHHBIE  TEXHOJOTHH»,
peanuzoBanHoro B GoogleClassRoom npezacrasnen Ha pucynke 1 (cm. Puc.1).

1. KOMNOHEHTHI M}‘.(i)OfDN.allﬂOP{}:lsl)( TEXHONMOIMK

2. HdopMaLUOHHBIE TEXHONOT UK

@0 00606

BexTOPHLIA PERAXTOR

3. VIHbOpMaUMOHHBIE 1 TeNeKOMMYHUKALIMOH.
Pucynox 1. Cmpyxmypa xypca ¢ GoogleClassroom.

Ha nmnatdopme nocTynHs! ciieayromuye BO3MOKHOCTH:

. CO3/1aHHE CBOETO Kypca;
. 3aMUCh 00YJArOITNXCS;

. HOCTOSIHHBIN AOCTYN K Yy4eOHOMY MaTepHainy;

. BO3MOXKHOCTb 3arpy>kaTh paboThl 00y4arouXcs A1 IPOBEPKU;
. OLIEHKA 3a1aHUs1 00yJaIOIIUXCS;

. oO1ieHne ¢ 00yJaroIUMHUCH.

GoogleClassRoom ob6wenunsier Bce cepuckl Google: pabora ¢ TEKCTOBBIMH, TaOIMYHBIMH
nokymMeHTamMmu u npesentarusmu  (GoogleDocs), BuaeocBssp (GoogleMeet), ommaiin mocka
(GoogleJamboard), tectst nnu onpocsr (GoogleForms). Ha nanHom BeO-cepBHce peaan30BaHbl BCE
HEOOXOJMMbIE MEXaHHM3MbI, aBTOMATH3HMPYIOIIUE 3a7a4d OOYUYCHHsS: CTPYKTYPHUPOBAaHHUE Kypca,
NpeJoCTaBIeHHE YU4eOHBIX MaTepualioB, MPOBEPKa M OICHWBAaHWE 3HAHWHA W YMEHHId, PacChUIKa
YBEIOMIICHHH, IPOCMOTP >KypHaJIa C OI[CHKaMH.

CepBuUCHI JUI OpTaHU3AIUU BHICOCBSI3M HEOOXOIMMBI ISl OOLICHUS MEXKIY yYHTEIEM W
YYCHUKOM TMpPU JTUCTAHIIMOHHOM OOYYCHHH. YUEHHMKH 33/Ial0T BOMPOCHI, & YYUTEIb MOXKET
OOBSICHUTB CJIO)KHBIE MOMEHTHI NPH U3y4eHUH ydeOHoro marepuana. OpenMeetings - oTkpbiTas
OporpaMMHasi ~ CHCTeMa  BUICOKOH(EPEHIICBSI3M,  NpEAHA3HAYCHHAs UL IIPOBEICHHS
BUJICOKOH(EPEHIINH, TPE3EHTAIN, IUCTAHIIMOHHOTO 00yueHus. OpenMeetings numeer cieayromue
BO3MO)KHOCTH:
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. nepeaava 3ByKa U BUJIEO;

. o0mmas 1ocka, oOuuii SKpaH;

. 3anuch BeO-MepOIpHUTUH;

. BO3MOKHOCTh CO3/1aBaTh HEOTPAHUYECHHOE KOJIUYECTBO MyOJUYHBIX U TIPUBATHBIX
BUPTYaIbHBIX KOMHAT;

. MIPUBATHBIN M OOIIMIA YaT;

. BHYTPEHHHUH IMOYTOBBIN KIMEHT /sl €Mail- mepenucku u pacchuIok;

. KaJICHJIaph JIJIS JIAHUPOBAHUS COBEIIAHMI;

. OTIPOCHI ¥ TOJIOCOBAHUS,

. KataJor (aiyioB U BHICO3AIMKCEH;

. MoOunbHbI KirenT nog OC Android.

Jly1s opraHu3anyy COBMECTHOM pabOThI Ha 3aHATHH 110 aHTJIUHCKOMY SI3bIKY Ye€pe3 HHTEPHET
He oOoiTuch 0e3 ydeOHOM omiaiiH nocku. BeO-cepsuchl IdrooBoard winu SBoard momoraior B
OOBSICHEHUH PELICHUH 3ajay, MOMOTAal0T MPOBEPUTH «y JOCKH» pabOTy KOHKPETHOTO CTyJAEHTa U
CKOpPPEKTHUPOBaTh ero omuoOku. CepBHCH OecCIUIaTHBIE, TPOCTHIE B MCIOJIB30BAaHUU M J00ABISIOT
AJIEMEHTHI UHTEPAKTUBHOCTHU B y4eOHBIN MpoIIeCC.

[Tnatdopma «Poccuiickasi 3JIEKTpOHHAS MIKOJA» - 3TO HMHTEPAKTHUBHBIC YPOKH, KOTOPOE
MIOJIHOCTBIO COOTBETCTBYET (peiepalibHbIM TOCYJapCTBEHHBIM 00pa30OBaTENbHBIM CTaHAapTaM. B
KaX/IbIi YPOK BKJIIOUCHBI: TEOPETUUYECKUN MaTepuall, TPEHUPOBOYHBIE 33/JaHUSI U KOHTPOJIHHBIE
3amanus. [lpu BbIOMHEHWM 3a/aHWi, Ha caliTeé OpraHu30BaHa aBTOMAaTWYecKas IPOBEpKa,
pe3yJIbTaT KOTOPOH COXPAHSETCS B JJIIEKTPOHHOM JTHEBHHUKE.

YPOK KOHTpOJIS 3HAHUM, YMEHUN U HABBIKOB. JlJis MpOBEACHUS TECTUPOBAHMSI IIIKOJILHUKOB
[0 aHIIMHCKOMY s3bIKy BbIOpan cepBuc Google-popmer u OnlineTestPad. Google-popmer
BO3MOXXHO IMPHUMEHATH B (popmare ompoca, oOydaromero Wi KOHTPOJIbHOTO TecTa. B dopmare
aBTONPOBEPKH MOXKHO CO3/1aBaTh BOIMPOCHI C €JUHCTBEHHBIM WJIM MHOXKECTBEHHBIM BBIOOPOM,
KpaTKMM BBOJIOM TeKcTa WM uyHcha. [locie moimydeHHMs OTBETOB, HpenojaBaTelb MOJIydaeT
CTaTUCTHKY KaK TI0 BCEM OIPOIICHHBIM CTYJIEHTaM, TaK U M0 KOHKPETHOMY yUeHHKY. becruiaTHbIi,
yIOOHBIN CEpBUC, KOTOPBIM IMOMOTaeT MpenoaBaTento ObICTPO OpraHU30BaTh TEKYIIUNH KOHTPOJb
CpeIy IKOJIbHUKOB.

OnlineTestPad - 3to GecriaTHbIi KOHCTPYKTOP TecToB. CepBUC MO3BOIISET UCIIOIB30BATH, B
ommmune ot Google-dbopm, pacupeHHblli HAOOp 3aaHUi U TecTa: «3aloJIHCHUE MPOITYCKOBY,
«YCTaHOBJIEHUE COOTBETCTBUN». I[IpUCYTCTBYET BO3MOXKHOCTh IPOCMOTPETh CTATUCTUKY I10
pe3yJibTaTaM TecTa, a TAK)KE€ COXPAHUTh OTYET C OLEHKAMHU.

CoBpeMeHHbIE BeO-CEpPBUCHI TPEJICTABIISAIOT BO3MOXHOCTH Uil CTPYKTYPUPOBaHHUS U
BU3yanu3anuu yueOHoM wuHpopmanmu. OObeauHSsT HECKOJIbKO BEO-CEPBUCOB  BO3MOXKHO
(dbopmupoBaTh yueOHYIO cpey s 00ydeHHUsl Ha YpOKax aHTJIHMICKOro s3bIKa, TIe YYUTEIb MOKET
pacIIpuTh CONEp)KaHWE JUCIUILUIMHBI, OPTraHW30BaTh OOIICHHWE CO IIKOJFHUKAMH M CO3/1aBaTh
MHTEPaKTHBHBIC 3a/IaHUSL.

Bupryanenas gocka Miro (mpexxHee HasBanue RealimeBoard) Obuta  ocHoBaHa
POCCUSIHUHOM AHzpeeM XYCHAOM U SIBISETCS OJHUM M3 CaMbIX COBPEMEHHBIX MHCTPYMEHTOB IS
COBMECTHOH yIaJeHHON paboThI B chepe 00pa3oBaHus U He TOJAbKO. Cpenu TiIaBHBIX ya00cTB Miro

TO, YTO NpPOTpaMMy HE HYKHO CKauuBaThb M YCTaHaBiIMBaTh. HeoOX0AMMO TOJIKO BHauaie
3aperucTpupoBaThCs Ha caiTe (M YYUTENI0, U yYEHUKaM), a 3aTeM IMeJarory IMOJeIUThCI C
yYaIIUMUCS CCBIJIKOM HAaero OHJIaitH-I0CKY.

[Tnatrpopma Miro mnpenHazHaueHa UIi COBMECTHOM THCTAHIMOHHON pPabOOTHI U MOMKET
BMECTUTh OTPOMHOE KOJMYeCTBO HHGpopmauuu. JlaHHas OHIAaHH-JOCKAa MpeZroiaraer
HCIIOJIb30BaHUE Pa3IMYHBIX (QYHKIUN U HHCTPYMEHTOB: paboTa ¢ PyUYKOH U JJACTUKOM, J100aBJIeHUE
KapTUHOK (OTMETHM, 4TO Yy MIr0 ecTb yCKOpEHHBI TOUCK KapTHHOK W (oTorpaduii), 1IBETHBIX
CTHUKEPOB, a TaKXe MPUKPEIJICHHE TOKYMEHTOB, YY€OHBIX MOCOOWN (IETMKOM) WUIM OTIEIhHBIX
CTpaHMIl U3 KHUT, BHJIEO; CO3/IaHUE PA3IMYHBIX CXEM, TAOJHI], MEHTAJIbHBIX KapT; HalMuCaHHE
TEeKCTa, KOMMEHTapHEB; 00IIEHNE B YaTe; IKCIOPT 10CoK B (hopmate PDF.
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WurepaktuBHas gocka Mir0 He TOJNBKO MO3BOJIICT BU3yalIN3UPOBaTh MHOTHE HJICH, HO U
MOXET CTaTh OCHOBOH Juii TpoBelneHHs wenoro ypoka. OHa NOAXOAUT Iis pPabOTBI CO
IIKOJIbHMKAMH KaK Ha HayallbHOM STale M3Yy4YeHHs s3bIKa, TaK U Ha MpoABUHYTOM. C MOMOIIbIO
JaHHOTO CEPBHCAa MOYKHO CO3/1aBaTh M KJIACCH(PUIIMPOBATH pa3HOOOpa3HbIe MaTEpHUaiIbl JJIs YPOKOB,
OOBSICHATH, W OTpabaThiBaTh pa3jM4YHbIC JIGKCHUECKHE M TpaMMaTHYeCKHe TEMbl, yCTpauBaTh
MO3rOBbI€ IITYpPMbI, OpPraHW30BBIBATH INPOCKTHYIO padory. Jlocka Mir0o Takke MOXeT craTh
QIbTEPHATHUBOW WM NPEKPACHBIM JIOMOJHEHHEM K HWHTEPAKTHUBHBIM Yy4eOHHKaM, KOTOpBIE,
BEpOSITHEE BCEro, HAYHYT AaKTUBHO TMOSBIATHCS Ha pPBIHKE OOpPa30BaTENbHBIX IPOJIYKTOB B
Oymkaiiiee Bpemsi.

CornacHo NMCUXOIMHIBUCTUYECKUM HAOIIOICHUSAM, JIJIsl BBICOKOH A((PEKTUBHOCTH YCBOCHHS
MaTepuasa Ha 3aHITHSIX HEOOXOIUMO 3aJIeHCTBOBATh PA3IUYHbIC BUBI MAMSTH: SMOIMOHAIbHYIO,
JIBUTATEIIbHYIO, CIOBECHYHO M o00pasHylo. [IpumeHeHue BupTyanbHO# gocku Miro sBisercs
OTJIMYHBIM CIIOCOOOM SMOILIMOHANBHOTO BOBJIEUEHMs ciymiarteneil. VHTepakTUBHBIE 3aJaHUs
00eCTIeYnBalOT JBUTATEIbHYI0O aKTHBHOCTh. YTIPaXHEHUS Ha TOBOPEHHWE, NMHCHMO, ayJHpPOBAHUE,
MOJIKPEIJICHHbIE BU3YalbHBIM pPSAIOM, OO€cleyuBaloT paboTy cloBecHOW mamstu. KapTtunku,
CXEMBI, BU/ICO TIOMOTAIOT pa3BUBaTh 00pa3HOE MBIIUIEHUE. Pa3nmudHbie HHCTPYMEHTHI B (DYHKITHH
Miro Ttakke MOryT OOJIErYHTH TIPEMOAABATENI0 MPOIECC KOMILICKCHOW TIOJa4yd Marepuaa.
Heocnopumbim  1uitocom  Miro  siisiercss BO3MOXKHOCTB  OJJHOBPEMEHHOW pabOThI Ha JIOCKE
HEeCKOJIbKuX Jroje. [IpenonaBarens MOKET BUAETh ACUCTBUSA KaXJI0r0 YUCHHKA U CICAUTH 3a €ro
NepeMeICHUSIMH.

['oBops 0 paboTe ¢ OHJIANH-TOCKOM, HENb3s HE YIOMSHYTh M O HEKOTOPBIX MUHYCaxX ATOU
nporpaMMbl. OTHUM M3 TJIaBHBIX HEJAOCTATKOB SIBISIETCS OTCYTCTBHE BO3MOXKHOCTH MPHUKPEILISTH
ayauodaiinel. OTa mpobieMa JIErKo pelraeTcs, ecld IMpernojaBaTellb U YYCHUK NapalielIbHO C
pabotoii B Miro o0marorcsi ¢ MOMOIIBIO APYIUX MECCEHDKEPOB U IuTaThopm, Hampumep SKype,
Zoom, WhatsApp wimu Viber. Heo6XxoaumMo OTMETHTh, YTO MPU pabOTe ¢ BUPTYAIbHOW JOCKOM
BOXHO UMETh Xopolunii THTepHer.

[TocTpoeHue ypoka Mo aHTJIHHCKOMY ¢ TIOMOIIbIO OHJIANH-T10ckH MIr0 cTpouTCst HCXOas U3
TeX XKe Lenel 1 3a1a4 00y4eHHUs, UTO U 3aHATHS B ayJJUTOPUU.

bbt pa3paboTaH m1aH-KOHCIICKT ypoKa JiIsl 5 Kitacca Ha ocHoBe yueOnuka (Enjoy English. 5
kiacc - bubonerosa M.3., lenucenko O.A., TpyOaneBa H.H.) ¢ ucnonp3oBaHueM OHJaiH-10CKH
Miro crpanuna ¢ texctom 1o «IIpaBuibHbIe ¥ HenpaBUiIbHBIC Tiaronbly. ([Ipunoxenue 1). Lenpro
3aJJaHUi SIBJISETCS CUCTEMaTH3alMsl 3HAHUM MO TeMe. YYEeHUKY HeoOXOIAMMO pacIpelesiuTh
Pa3HOLBETHBIE CTHKEPHI C MPABMIFHBIMU U HETPaBHIILHBIMHU TJIATOJIAMU B HY)KHOM TOPSIIKE (CM.
Puc. 2):
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Crnenyromee 3aaHue TOSABISETCS MOCHE MPOXOXKIACHHS MEPBOro. YUEHHWKY HEOO0XOAMMO
3amucaTh JAHHBIE TJIaroJibl B MpouieAmneM BpemMeHu. [lanee HeoOX0AMMO MOJHOCTBIO MEPENnucaTh
TEKCT B Mpolie/ieM BpeMeru (cm. Puc. 3):
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Pucynox 4. Beinonnenus 3a0anuti y4eHUKoM.
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OnbITHO - 3KCIIepUMEHTalIbHas padoTa 1Mo UCIOIb30BaHUI0 MHTEPAKTUBHOM JOcKKH Miro Ha
YPOKE aHIVIMMCKOTO SI3bIKa MOKa3aja, YTO MHTEPAKTUBHAS JOCKAa MOXKET IIPUMEHATHCS Ha ypOKax
aHrauiickoro s3bika. lcrosnb3oBaHWe B JUCTAHIIMOHHOM OOYYEHMM HWHTEPAKTUBHBIX JOCOK HE
TOJIBKO TI03BOJISIET HACBITUTh W PAa3HOOOpA3uTh 3aJaHus s YYEHMKOB, HO M CHOCOOCTBYET
MOTHBAllMM B H3YYEHHUM S3bIKa, MOMOTraeT 3auHTEpecoBaTh OOyYaloluXcs, cAenaTb OO0ydeHue
JOCTYITHBIM B IIOHUMAaHWU W JIETKMM B 3aKpEIUICHWH IpOWaeHHOro marepuana. [Ipm mMemieHHoOM
CKOPOCTH MHTEPHETA WM OTCYTCTBHSI BOBMOYKHOCTH BBIXOJ1a B MHTEPHET BOBPEMsI 3aHATHUS YUCHUK
MOJKET CaMOCTOSITENIbHO MEPEUTH MO CChUIKE Ha YPOK M OTpaboTaTh €ro, He MPOIYCTUB Ba)KHYIO
uHpopmanuto. Matepuansl uid ypoka OyAyT HaXxoJUTCsl B OJHOM MeCTe, y4uTelb He Oyaer
TPaTUTh BpeMs Ha MOUCK MH(GOpMaIlMU Ha caliTaX WM B COXpaHEHHOU MH(pOpMaIUu.

*xk
1. Brnacosa E.3. MHpopMannoHHbIE TEXHOJOTHH B M3YYCHHH HMHOCTPAHHBIX S3BIKOB: ydeOHoe mocobme / E. 3.
Biacora, H. A. Kapriosa, A. P. Baxurosa. Cankt-IletepOypr: M3a-so HUL[ APT, 2017. 72 c.
2. CasBunoB T.T., UadpopmanmonHsie TexHonoruu B cepe odpazoanust / T.T. CasunoB, J[.A. [lanuinos, E.A.
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Caxa. - M.: Axagemus, 2002 (ITMK BUHUTHN). - 253 c.
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1989. 77 c.
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ciymareneit UTTK n ®IIK. 4-e uzn., nepepad. u non. M.: FOpaiit-M,2001. 607c.
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Kpsaxesa K.JI.
KoniekTuBHOE TBOPYECTBO H TBOPYECTBO B KOJLUIEKTHBE

Mockosckuil nedazo2uueckutl 20Cy08pPCMEEHHbILL YHUBEPCUMEN
(Poccust, Mockea)
doi: 10.18411/satm-08-2023-02

AHHOTANUA

3a mocieAHMN TEpUOa BPEMEHU B3IVISI HAa KOJUJICKTUBHYIO TBOPUYECKYIO NEATEIbHOCTH
CYILLIECTBEHHO M3MEHWJICA. B TO Bpems, Kak elle HelIaBHO MPHU3HABAJIOCh, YTO TBOPUYECTBO €CTh
pe3ylnbTaT MO MPEUMYIIECTBY OTAEIbHBIX HWHAMBHUAOB, BBIICISIONIMXCS CHJIOH CBOEro yma,
KOJUIGKTUB € HE MOXET JaThb B IMpolleccaXx CYXKJIECHHUS W TBOPUYECTBA HHUYETO, KPOME
MOCPEACTBEHHOCTH, HBIHE HANpPOTHUB TOrO MPUXOJUTCS MPHU3HATh KaK IOJOXKEHHE, YTO
KOJUIGKTHBHASI TBOPYECKasl JCSITEILHOCTh B YEIIOBEYECTBE WUIPACT MPEOOJIATAONIYI0 POJib, U YTO
Jake caMo CyKJeHHE 00s3aHO HE YeMy HMHOMY, KaK KOJUIEKTHBHOW JEATENbHOCTH. DTy TOUKY
3pEeHUs] MEXIY MPOUYMM Pa3eiisIeT U BBIIAIOIIMICS COLMOIOr coBpeMeHHOocTH J. [ropkreiim. Ho,
HE OCTaHaBJIMBAsICh MOKa HAa ATOM (akTe, 3aMETHM, YTO, KOT/ia JeJ0 UAET O CYKICHUH OTAEIbHON
JUYHOCTH, TO B 3TOM CJIy4ae BCE, WJIU 10 KpalHEW Mepe MHOTO0€, ONPEACIISICTCS IPEAIIECTBYIOIINM
OTMBITOM JUYHOCTH, B 3aBUCUMOCTH OT KOTOPOTO U BBISBISETCS LEHHOCTh TOTO HWJIM HMHOTO
cyxkaenusd. [IpunoxkeHne 3Toro oneiTa K HOBOM 3a7au€ B KOHIIE KOHIIOB CBOJUTCS K MPHUBEACHHUIO
JI0Ka3aTeNIbCTB 32 U MPOTUB M K B3aMMHOMY B3BEIIMBAHUIO UX C LIEJIbIO MOABECTH OKOHYATEIbHBIN
WTOT 3TOMY B3BEILIMBAHUIO B BUJI€ ONIPEICICHHOTO BBIBO/IA.

KiioueBble c10Ba: TBOPUYECTBO, KOJUIEKTUBHOE TBOPUECTBO, MHANBUAYAIHHOE TBOPUECTBO,
Hay4HOE TBOPUYECTBO, TBOPUECKUI KOJICKTHUB.

Abstract

Over the last period of time, the view of collective creative activity has changed
significantly. While until recently it was recognized that creativity is primarily the result of
individual individuals who stand out by the power of their mind, the collective cannot give anything
but mediocrity in the processes of judgment and creativity, now, on the contrary, it has to be
recognized as a position that collective creative activity in humanity plays a predominant role, and
that even the very judgment is due to nothing other than collective activity. This point of view, by
the way, is shared by the outstanding sociologist of our time E. Durkheim. But without dwelling on
this fact yet, we note that when it comes to the judgment of an individual, in this case everything, or
at least much, is determined by the previous experience of the individual, depending on which the
value of a particular judgment is revealed. The application of this experience to a new task
ultimately boils down to bringing proofs for and against and to weighing them mutually in order to
sum up the final result of this weighing in the form of a definite conclusion.

Keywords: creativity, collective creativity, individual creativity, scientific creativity,
creative team.

TBopyecTBO OBbIBACT HWHAMBUAYAIBHBIM U COBMECTHBIM M KaXI0€ U3 HHUX HMEET
MPEUMYIIecTBa W HENOCTaTKU. MHAWBUAyaTbHOE TBOPYECTBO OOJBINE TPHUCYIIE JCATEISIM
HCKYCCTBa, JINTEPATypPbl U HAYKH, XOTS BO MHOTHX CIy4asX OHO HOCUT U COBMECTHBIH XapakTep.
Hayunoe TBOpuecTBO, HA00OPOT, Halle BCErO SBISETCS COBMECTHBIM, XOTS W HE HCKIIOYAeT
WHIUBUAYAILHOTO TBOpuecTBa. M 3T0 co3maet psia npobiem. Kak mUIIeT moibCcKuil mecuxoor A.
Marelko, «IpoIEeCcChl, MPOUCXOISANINE BHYTPH TBOPUYECKOTO KOJUIEKTHBA, XapaKTEPU3YIOTCS
JUAIEKTUYECKON OOpb0Oi IBYX MPOTHUBOMOJOXKHBIX TEeHAeHIMH. OJHa M3 HHUX HampaBieHa Ha
JOCTIKEHHE MaKCUMyMa BHYTPEHHEH CITassHHOCTH KOJUIEKTHBA KaK OMPEEICHHOW COIMaTbHOU
rpymnmsl (TpeOyromeil OT CBOMX WIEHOB OOJIBIIEr0 MM MEHbIIero KoHdopmusma), a BTOpasd,
MOCTYJIUPYST TBOPUYECTBO, — MPOTUB 3aCTOSI, KOTOPBIA YIPOXKAET MEPEPOKICHUEM CHAsHHOCTH B
3aKoCcTeHEeHUe. TBOpPYECTBO. MPEACTABISET COOOH sIBICHHE, OTHOCAIIEeCS MPEkKIE BCEro K
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KOHKPETHBIM JIMYHOCTSIM, SIBJICHHE, TpeOyrollee WHAWBUAYAIbHOW CBOOOIBI M 1O CaMOW CBOEH
npupoae aHTukoHpopmuctckoe. [loaTomMy crToib akTyalbHOM SBJSETCS 3ajJaya COIJIaCOBaHUS
TpeOOBaHU TBOpUYECTBA C TPEOOBAHUSMHU PAIMOHATIBHOW OpTraHW3AlMU, C OJHOW CTOPOHBI, H
TBOPUYECKOM CBOOOIBI IMYHOCTU — C MPUHIIMIIAMU KOJUIEKTUBHOT'O B3aUMOJEHCTBUS — ¢ Ipyroi» [3,
c. 6].

TBOpYECKUM KOJUIEKTUBOM CJEAYyeT CUMTaTh TaKOW, KOTOPBIM BBIpAOATHIBAECT HOBBIC
peleHusl, BOCIPUUMYHMB K HOBBIM HJIESIM, TEPIIUM K «CTPAHHOCTSIM», 00JanaeT cBo0010i BbIOOpa
npo0JieMbl U W3MEHEHHUs HAaIpaBJICHUs HCCIEAOBAaHUN, UMEET CTHMYIbI JUisi TBopyecTBa. Yacto
OTMEYAKT TEPIUMOCTh B TBOPYECKMX KOJJIEKTUBAX K CTPaHHBIM, WIMLIIHUM» JIIOASIM, HeE
MOJAYUHSIOUIMMCS] OpraHU3al[MOHHBIM HOpMaM. DTO 4Yalle BCero pabOTHUK, MPEANOYHTAIOIINN
OJMHOYECTBO M IUIOXO paloTalomMii B KOJJICKTHBE, KakK, HampuMmep, HHTpoBepT. Ero
«OTCTPAaHEHHOCTbY» OT KOJUIEKTHBA HE JOJDKHA YJUBIATH, MOCKOJBKY OH HPOAYLHMPYET HJIEH,
HECYIIME IOJYac BBI3OB IMPEJICTABICHHUSIM, MPHHATHIM Yy KOJJIET, WU TeM Oojee He IOJIKHO
MPUBOJUTH K €ro M30JSLUU B KOJUIEKTUBE, TaK KaK 3TO 3aTPYJHUT HCIOJIb30BAHUE MHOIHMX €ro
LIEHHBIX ujew [7].

Oco0eHHO TEHHBI MEXIUCIUIUIMHAPHBIE TBOPYECKHE KOJUICKTUBBI, B KOTOPBIX HMEIOTCS
YCIIOBHS JUIS TI€peadn 3HaHUHM U Ui U3 OJHOM chephl AeATEIILHOCTH B APYTYIO, HE TOBOPS YXKE O
Pa3HOCTOPOHHEM IMOAXOJ€ K PEUICHHI0 HaydyHOW mpobinembl. OIHAKO B TaKMX KOJUIEKTHBAaX
CYLIECTBYET TPYAHOCTh HAXO0XKJIEHUS OOIIETo JIJIsl BCEX S3bIKA.

«IloBplllIEHHE TBOPYECKOW MPOAYKTUBHOCTH B TBOPYECKOM KOJUIEKTHBE JIOCTUIAETCS
CIIEAYIOIIMMU MYTSAMU: 1) pacuieHEeHHEM, CBEJIEHMEM BMECTE€ U pa3MEIEHUEM B HENPEpbIBHOMN
[IOCJIE/I0BATEIbHOCTH ONEPALINI «IIPOM3BOACTBAY» TBOPUECKUX UICH, OpraHu3aleil HelpepbIBHOTO
«ITPOU3BOJICTBEHHOTO» TIpollecca pemeHus 3anad; 2) 3(QQPeKTUBHBIM pa3ielieHueM Tpyla,
MPUMEHEHHEM CIEIUAbHBIX METOJIOB M MPUEMOB Ha KaxJIoi omepainuu; 3) ocoObiM 3¢ deKkTom
B3aMMHOT'O TBOPYECKOT0 BooaymieBieHus»|[ 1 , ¢. 271].

CoBMmecTHast TBOpYecKas JEATENbHOCTh MOMKET MNpPOTEeKaTh B Pa3NUYHBIX (popMax — oOT
KOPOTKOHM Oeceibl HE3HAKOMBIX JIIOJIEH, pellaloluX Kakyl-TO OOIIyI0 CUTYaTUBHYIO 3adady, IO
PEryJIsIpHBIX BCTPeY Ha MPOTSKEHUU MHOTHUX JIET B MPO(PECCHOHATBHOM TBOPUYECKOM KOJUIEKTHBE.
Otcroia: TBOpuUeckoe OOIEHHE MOXKET MPOXOAWTh, Kak oTrmeuaroT S1. A. Ilonomaper u U. M.
lMamxues, psaa aTanos [4].

[lepBbiii 3Tanm. OOHIEHHME HOCUT NPEUMYIIECTBEHHO KOMMYHMKATHBHBIM XapakTep U
3aKJII0YaeTcs B repenadye MHGopMaluy, KOTopasi UCIONIb3yeTcs CTPOro 1o Ha3HayeHuto. Hukakas
BTOPOCTENEHHAs U M000YHasi MH(OpMallMsg U3 HEe HE H3BJIEKAeTCs, a HEYETKO BbIpaKEHHAs U
OeccMbICiIeHHas: B JaHHOM KOHTeKcTe MH(popMmaius He npuHumaercs. [Ipumepom Takoro poja
0OIIIeHUs MOXKET CIIY)KUTh CTporo opuinaibHas oecesa.

Bropoii stan. OOmeHHe HOCUT TOT JK€ XapakTep, OJHAKO MapTHEphl HO OOIIEHUIO
HENPOU3BOJIBHO MJIM CO3HATENIbHO M3BJIEKAIOT U3 IeperaBaeMoil HHGOpMallMu HE TOJIBKO TO, YTO
COCTaBIISIET €€ MPSMOE COZIepP)KaHUe, HO U BTOPOCTENIEHHbIE M MTOOOYHbIE MOMEHTBI, UCIIOJIb3yEeMble
B KaUyeCTBE «IOJICKa3KW» JUIsl pelleHus cBOMX 3agady. OJHAKO BO3MOXKHOCTH BbICKA3bIBAaHUS U
MIOHMMAaHUs WJEW MUHUMalIbHbl. HOBBIE HMz€H, BBICKA3bIBAEMBIE HAa 3TOM J3Talle, HE BCTPEYAIOT
(bopMarbHOrO COUYYBCTBHUSI, HECMOTPS Ha TO UYTO MOTYT OBITh BOCHPHHSITBHI M HCIIOJIb30BAHBI
MIapTHEPOM.

Tperuit sran. OOleHHEe HOCUT KOMMYHHUKAaTHBHO-TBOpueckuil xapakrtep. Wubopmanus
UCMOJB3yeTCsl U MO TMPsIMOMY Ha3HAUEHHUIO, M KaK «IoJcKa3ka». Heuerkas m OeccMbICieHHas
uHpopmanus fomyckaercs. BoickaspiBaHue u 00beKTUBH3AIMS HOBBIX HI€H BOZMOKHBI, HO HUYETO
He Jenaercs Ui ux obiaerdyenus. Ha aTom stame 3aBepiuaercs pa3BUTHE CTUXUHHOIO TBOPUYECKOTO
oO11eHust Ha OObIIEHHOM YPOBHE.

YerBeptolid dTan. OOLIEHHE CHEUUATBHO OpPraHU3yeTCs M CTAaHOBUTCS TBOPYECKHU-
KOMMYHHUKaTUBHBIM. [lepenaua wmHpoOpManum HOCUT BCIOMOTATENbHBIM Xxapaktep. [naBHoe —
BBICKa3bIBAaHUE HOBBIX HJIEH Ha OCHOBE M3BECTHOW HMH(OpMAIMM WIM HOBBIX HIEH MapTHEpOB.
Heuetkas u GeccmbicienHast HHGOpMaIMs HUPKYJIUPYET HapaBHE C OCTATbHOM.
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Ha »ToM »3rTame cymiecTBeHHOE 3HaYeHHE NPUOOpETaeT TMOHMMaHUE YYaCTHUKAMU
KOJUIEKTUBHOI'O TBOpYECTBa HOBOM ujeu. [loHumMaHue HOBOM HAEM — 3TO YSICHEHHME CYLIHOCTU
BBICKA3aHHOTO IpeaokeHus. HemoHnMaHnue u emie Xyke — HENpUATHE HOBOM HJIEU 3aTPYIHSET
3¢ PEeKTUBHOE COTPYAHUYECTBO, XOTSA M HE UCKIFOYAET MOJTHOCTHIO €r0 BO3MOXKHOCTh. Benp gaxe B
BO3P@KEHUAX HE IMOHSBIIETO CYTh HJEH YEJIOBEKAa MOXHO IOYEPIHYTh HEYTO IIEHHOE: HOBOE
HaNpaBJICHUE MBICIH, MH()OPMAIMI0 O HEKOTOPHIX BaXKHBIX BEIlaX, KOTOPHIM HE NPUAABATIOCH
3HAYEHUS, BO3MOKHOE HAIpaBJiCHHE apryMeHTaluu Oyaymux OoJjiee CEephe3HbIX ONIMOHEHTOB
(Hanmpumep, HA4YaJIbCTBA).

[Tonnmanue HoBOM uneu, no MueHuto S. A. ITonomapesa u Y. M. I'apxuesa, B oTauyue ot
«IIPOCTOT0» MOHMMAHMSI 3aKJI0YAeTCsd B BOCHPUATHM U MOHMMAHUU NPUHIUIHNAIBHO HOBOHM IS
YJieHa TBOPUYECKOI0 KOJUIEKTHBA MH(OpPMAaLMU, B MPEOJOJICHUH CBOCOOPA3HBIX MCHUXOJOTHYECKUX
6apnrepoB. Ecnu «mpoctoey» moHuMaHue o0JierdaeTrcs YCTaHOBKOM, NMPH KOTOPOM orpeerneHHast
nH(popMalus Kak Obl OKUAACTCS U HA €€ BOCIIPUSITUE HACTPOCHBI OIpe/IeJICHHbIE TICUXOJIOTHYECKHe
CTPYKTYpBbI, TO HOBasl UJesl IPOTUBOPEUUT STUM OKUIAHUSIM, HE «IIpOTHO3UpYeETCs». [l ysiICHEHUs
U TPHUHATHS TPEOYIOTCS TOBOJBHO 3HAUMUTEIbHBIC YCHUIIUS, HPEXKAE BCEro A IMPEOJOJCHUS
IICUXOJIOTMYECKUX OaphepoB, CBSI3aHHBIX C MHEPTHOCTHIO YCTAHOBOK U CTEPEOTHUIIOB MBIIICHHUS.
VYsicHeHue HOBOM uleu TpeOyeT JIOMKU NPUBBIYHBIX IPEACTABICHHUM, a MPUHATHE MYCTh JaKe
HENOHSTHOM MJIeM — BHYTPEHHEIrO COIJIacHUs Ha BO3MOKHOCTb HEOOBIYHOIO, MPOTHBOPEYALIETO
MIPUBBIYHBIM [IPEACTABICHUSAM B3IJIs11a HA BELIU.

A. B. Cemenona, Y. M. I'amxues u O. A. Konocosa non pykoBoacteom . A. [Tonomapera
MIPOBEJIM CEPUI0 HCCJIEAOBAHUI, B KOTOPBIX HCIBITYEMblE pEIIaId MPEIIOKEHHYI0 UM 3aJady
WHIUBUYAIbHO W B rpymnmax no 2-—4 yenoBeka. llpy HHAMBUAYaTbHOM pEIICHUM 3a7aud
UCTIBITYEMbIC HE MOTJIN YJIOKUTHCS B OTBeAeHHBIe UM 30 MuHYT. [Ipn 00beqMHEHNY KE C JPYTUMHU
UCIBITYyeMbIMU 0K0J10 70 % rpynn Hallly pelieHHue, He BBIXO/IS 3a MPEeeibl TOTO )K€ BpeMeHH [5].

B nanHO# craThe mpencTaBiI€Hbl PE3YJIbTAThl MCCIIECJOBAHMS BIMSHUS SMOLIMOHAIBHBIX
XapaKTepUCTUK YYaCTHUKOB COBMECTHOM J€ATENbHOCTH Ha 3((EKTUBHOCTh TIPYIIIOBOIO
TBOpUecTBa. Pe3ybTaThl Hccae10BaHUSI OCHOBaHbl Ha IICUXOJIOTMYECKOM U3YyYEHHH BOCBMUAECATU
UCIBITYEMBIX MYKCKOT'O M KEHCKOTO IoJa, B Bo3pacTte oT 19 no 21 roma. I3 cpenpl HCHBITYEMBIX
O0b10 chopmupoBano 20 rpymm, Mo YEThIpe YesoBeKa B Kaxaou. OCHOBOW ISl TPYNIUPOBAHUS
HCIBITYEMbIX TOCIYXWJIH pe3yjibTaThl TECTUPOBAHUS XapPaKTEPUCTUKH SMOLUOHAIBHOCTH
UHAUBUAOB. B KauecTBE TECTOBBIX METOAMK ObUIM HCHOJB30BaHbl: TecT «OmnpeaeneHue
smoumoHansHocT» (B. B. CyBopoBa), tect «/lnarHoctuka puruanoctu» (I'. Aif3eHk), Tect
«OMOLMOHANIbHAs PUTHAHOCTh — YypaBHoBewmeHHocTh» (b. M. CwmupnoB). Ilo pesynbraTtam
TECTUPOBAHUS B TPYIIIBI BOLUUIM MCIBITYEMBIE C Pa3HbIM YPOBHEM 3MOLMOHAIBHOCTH. B nmecarn
rpynnax 1Boe u 0ojee 4WIEHOB Ipynibl 00Jadalu BHICOKUMH MOKA3aTEIsIMU 110 AYMOLIMOHAIBHOCTH.
Bo Bropoil moJOBMHE TpyNNI WiI€HBl OSTUX Tpynnm objajanu CpeaHed WM  HU3KOH
AMOLIMOHANBHOCTHI0. CPOPMUPOBAHHBIM TakKUM OOpa3oM TIpymmaM ObUIO HPEUIOKEHO 3aJaHue,
cocrosimee W3 ABYyX dacTteid. B mepBoit wactu u3 15 cnmdek HEoOX0IMMO OBLIO COCTaBUTH
KOMITO3UIIMIO M3 TSATH KBaJApaToB, a 3aTeM, yOpaB Tpu CHHMYKM W NpUOaBUB JIBE, IOJTYyYUTh
KOMIIO3UIIMIO M3 YeThIpeX KBaJapaToB. Bo BTopoii yacTu TpeboBaiock, yOpaB Tpu U NMpUOaBUB TPU
CIHMYKH, MOJYYUTh ILIECTh KBaaparoB. [Ipm 3TOM BTOpYHO YacTh 3aJaHHs HEBO3MOXKHO ObLIO
pEelINTh. YCHEIHOCTh PEIICHUs MEPBOM 4YacTH OLEHMBAJIACh IO KOJIMYECTBY 3aTPadyeHHOIO
BPEMEHH M BapUAHTOB pELIEHHUS, a BTOPOH — IO KOJUYECTBY BpPEMEHH, HEOOXOAMMOIO Jis
IIOHMMAaHHUsT HEBO3MOXHOCTH €€ pelleHHsd. Pe3ynbTaTbl HMCCIeAOBaHMS IOKa3ald, 4YTO IepBas
noyioBuHa Tpynn B 88 % ciryyaeB yCIENIHO CIpaBUJIach C MEPBOM 4YacThio 3amanust U B 37 %
cllydaeB — co BTOpoM. Jlpyras mojoBHHa Ipynim CIpaBWiIach C MEPBOM 4yacTbio 3anaHusd B 32 %
CllydaeB, a cO BTOpPOW yacThio — B 65 % ciyuyaeB. Takum oOpa3om, pe3yabTaThl HCCIETOBAHUS
MIOKAa3aJy 3HAa4YMMOCTb SMOLIMOHAJIBHOCTH KaK CBOWCTBA JMYHOCTH IPU COBMECTHOM pPEIIECHUU
3a/la4, MMEIOIIUX IMOJIOKUTEIbHOE pelleHne. Huskue mnokazaTenu 53MOIMOHAIBHOCTU Oojiee
3¢ (}eKTHBHBI TPH OTPHUIATEIBHBIX PEIICHUSX, YTO MOXKET OBbITh OOBsICHEHO craboit
HaIlpaBJIECHHOCTBIO HA YCIEX U CBSI3aHHOM C 3THUM BBICOKOW KPUTUYHOCTBIO MBILIUICHHUS.
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Kak mumer Y. M. T'apxueB, «coznaHue KOJJIEKTUBA (TPYIIbl) U300peTarenei Ha MepBbIi
B3I KAXKETCS MMPOCTHIM AeioM. JlocTaTo4HO coOpaTh B OJHOM MOMEIIEHUH 6—8 CIennanucToB,
MMEIOIIUX COOTBETCTBYIOLIYIO NOATOTOBKY, M TMOPYYUTh UM «IenaTh n300pereHus». OnHako B
MOJIABIISIONIEM OOJIBIIMHCTBE CIy4aeB TaKoe JCHCTBUE, BIIOJIHE JOCTATOYHOE JUIS CO3AaHUS OYTH
m000i OOBIYHOM JTA0OPATOPHH WK OTACNA, HE MPHUBEAET K BOZHUKHOBEHHUIO 3TOH CBOCOOpa3HOU
OOIIHOCTH JIOJIEH — TBOPYECKOro KOJUIeKTHBA. Bompoc cozmanus 3QQeKTHBHO AEHCTBYIOIINX
KOJJICKTUBOB HM300peTaTenieii U COOTBETCTBEHHO MEpexXoj] K MPEUMYLIECTBEHHO KOJUICKTUBHBIM
dopmam n300peTaTeNnbCKO AEATENFHOCTH YHHPAETCsl B NPOOJIEMY ONTHMAIBHON OpraHU3alMu
TBOPYECKOTO KOJUIEKTHBa» [ 1, ¢. 267-268].
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SECTION II. ART CRITICISM
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Abstract

This article examines the historiography of the problem of exploring the features of
traditional art in China, which has been most clearly formed since about the 19th century. Later,
already in the 20th century, the art and culture of the Chinese habitat is already clearly manifested
in the variety of types and subjects of fine and decorative arts. The article gives a brief
historiography of the problem from the beginning of the 19th century to the beginning of the 21st
century, when hundreds of articles were published on the visual and decorative applied traditional
art of China. They present both scientific and informational materials on the general history of the
emergence of traditional art, as well as on individual objects of Chinese traditional art.

Keywords: China, historiography, traditional art in China, traditional art, arts and crafts,
holistic approach, general history.

AHHOTaNus

B nmanHON cTatke paccMaTpUBAIOTCS  UCTOpHOrpadus HpoOJeMbl  HCCIIEIOBAaHUS
0cOOEHHOCTEH TpaJWIIMOHHOTO HMCKyccTBa KuTas, koTopas Hambojee OTYETIMBO (OPMHUPYIOTCS
npumepHo ¢ XIX Beka. Iloznnee yxe B XX Beke MCKYycCTBO M KyJIbTypa KMTAWCKOW CpENbI
OOWTaHUsI YK€ SIBHO TPOSIBISIETCS B MHOTO0OOpa3wH BUAOB M CIOKETOB H300pa3UTENLHOTO H
JIEKOPaTUBHO-TIPUKIIAJHOIO MCKyccTBa. B craThe naHa KpaTkas ucTOpuorpadusi mpoOsieMbl C
Havyana XIX Beka u 10 Hauana XXI Beka, korja ObLTH OMYOJIMKOBAHBI COTHH CTATEH, MOCBAIIEHHBIX
M300pa3UTEIbHOMY U J€KOPAaTUBHO- MPHUKIATHOMY TpaJuIIMOHHOMY HMCKyccTBY Kuras. B Hux
MIpPE/ICTaBICHbl KaK Hay4dHble, TaK U MH(QOPMAIlMIOHHO-O3HAKOMUTEIbHBIE MaTepHajbl MO O0IIeH
MCTOPUM BO3HUKHOBEHHUS TPAJULIMOHHOI'O UCKYCCTBA, TaK U MO OTJAEIbHBIM 00BEKTaM, KUTaHCKOTO
TPaJMLIMOHHOTO UCKYCCTBA.

KawueBble ciaoBa: Kurail, ncropuorpadusi, TpaJullMOHHOE HCKYCCTBO, JI€KOPAaTHBHO-
MIPUKJIAHOTO UCKYCCTBA, IIEIOCTHBIN MOJXO0/

Introduction. About Chinese culture and art, and in particular, about traditional fine art, has already
been written quite a lot since the beginning of the 19th century, throughout the 20th century and in our time.
This thousand-year-old "sphinx™ of Chinese art invariably attracted various researchers with its brightness
and powerful saturation of the events that took place, the qualitative side of its everyday embodiment. Being
a natural consequence of a change in artistic and cultural paradigms, these processes then themselves
indirectly affect the addition of a complex axiological system, in which the statement of the abundance of the
artistic language demonstrates among many participants a certain confusion in front of the variegated and
many faces of Chinese traditional art. With all the seeming pluralistic diversity of this "Chinese"
phenomenon, the feeling of some kind of "blurring” of individuality, a decrease in the psychological depth of
the characters of Chinese art and the leveling of the very idea of a person-person as a holistic and
harmonious full-fledged artistic phenomenon, as the highest value of world culture and art. The preservation
and study of artistic, cultural and historical monuments is always relevant for any society in general,
moreover, traditional and folk culture is considered as a sign of the civilizational identity of this society. The
features of traditional art of China have been consistently and clearly formed for several thousand years, and
the Chinese culture of the traditional habitat is invariably manifested in the variety of types and subjects of
fine and decorative arts. [1.]. Research methodology. In the course of the study, a holistic approach was
applied consisting of general scientific methods (comparative, typological, axiological, diachronic,
synchronous) and a special art criticism approach (cultural - historical, formally stylistic, iconographic,
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iconological). To study the problem, other methods and approaches developed by modern Russian art
science are also extremely fruitful and organic.

Main part. At the beginning of the 20th century, the French sinologist Emmanuel Edouard
Chavannes, one of the first Europeans during his visit to China, recorded a fairly large number of
photographic materials. As a result of this fixation, already in 1909, a 2-volume "Mission archeologique
dans la Chine septentrionale” was published in France. Concurrent with the French catalog, German
photographer Hedda Morrison's extensive album, "Hedda Morrison's Photographic Collection,” was
published, which included 2,174 photographs of a variety of Chinese artifacts. These collections included
many different photographs devoted to Chinese art and folk traditions. A very significant place in them was
allocated to a rich stone carved sculpture of traditional Chinese mausoleums. These collections were perhaps
one of the first works to introduce the Western world to precious examples of Chinese plastic art. In addition,
some of the samples presented here, due to natural or anthropogenic factors, were further lost, and these
collections are today the only sources of knowledge about these artifacts. [2.]. In general, it is worth
noting that the history of traditional Chinese sculpture dates back thousands of years. Already in
ancient China there were a large number of theoretical treatises on the visual arts, however, due to a
number of reasons, traditional Chinese sculpture often remained unexplored. The first studies of
Chinese sculpture appear only at the beginning of the last century, and despite the fact that certain
results have already been achieved to date, these studies still lack depth and systemic content. Even
foreign studies on traditional Chinese sculpture are extremely small. Perhaps such works as The
History of Chinese Sculpture by Japanese researcher Omur Segai [3.], as well as the joint work of
Japanese researchers Tokiva Daijo and Sekino Tadashi deserve special attention. One can also note
"Historical monuments of Chinese culture” [4.], "Chinese sculpture of the V-XIV centuries."
Swedish art historian Osvadd Siren. [5.]. Among Anglo-Saxon scholars, perhaps the following
works deserve mention: the joint work published in the USA by Li Sun, Angela Falco Howard,
Yang Hong and Wu Hong "Ancient Chinese Sculpture™ [6.], Published jointly by the Chinese
Publishing House of Foreign Literature and Yale University Publishing House in Chinese and
English, which has become widespread in the world scientific environment.

Among the works devoted to Chinese art generally published in Russian , general works on
the culture of China should be especially noted: " The Spiritual Culture of China" by M.L.
Titarenko [7.]; "Traditional Art of China" Belozerova V.G. [8.]; "History of Art of China" [9 .] and
"History of Culture of China" by M. Kravtsova [10.]; "Chinese Civilization" [11.] and " Chinese
Ethos, or the Gift of Rest” by Malyavin V.V. [12.]; "The Art of Ancient China" by N.A.
Vinogradova [13.]. The monograph of the same author deserves special mention - " Sculpture of old
China. Spiritual signs of the times ". In this detailed work , the author considers the history of
traditional Chinese plastic [14.]. In addition to the above descriptive works, very detailed scientific
works of a number of Soviet and Russian researchers are devoted to certain aspects of the history of
art and culture of China: N.V. Dyakonova (1962), N.S. Vasilyeva (1970, 1972), V.F. Sorokin
(1978, 1993), I.G. Baranova (1999), P.M. Kozhin (1999), V.A. Sidikhmenova (2003), M.E.
Kravtsova (2004), M.A. Neglinskaya (2007), A.N. Gordienko (2008), N.E. Borevskaya (2010).
Separately , it is worth noting the scientific and popular works of Soviet sinologists: O.N.
Glukhareva and B.P. Denike (1948), O.N. Glukhareva (1956), O.N. Glukhareva and M.N.
Krechetova (1959), B.L. Riftina (1972), N.A. Vinogradova (1972 and 1988). The works of Russian
specialists can also be mentioned: V.L. Sycheva (1990 and 2014), V.V. Malyavina (2001 and
2004), S.N. Sokolova-Remizova (1985, 2016, 2017), M.A. Neglinskaya (2010), L.I. Kuzmenko
(2013) and V.G. Belozerova (2016) dedicated to the history of art in China. A special block can be
distinguished by works on the history of certain types, genres and directions of Chinese decorative
and applied art, which are described in quite detail in capital works: V.L. Sycheva and L.D.
Sycheva (1975), in the work of the French author Henri de Moran (1982), Russian researchers L.I.
Kuzmenko (2013), M.E. Kravtsova (2004), V.G. Belozerova (2016), N.O. Nekrasova-Karateeva
O.L. (2010) and V.B. Koshaeva (2017)

In a close study of the art and culture of China, it is also impossible not to use special works
devoted to certain types of Chinese art. For example, works on ceramics and porcelain in China -
E.H. Westfapen and M.N. Krechetova (1947), works by T.B. Arapova (1977), T.B. Arapova T.B.
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and T.V. Kudryavtseva (1994), T.l. Kashina (1977), M.M. Boga achikhina (1998), I.G. Yakovleva
(2008), A.V. Tarkhanova (2010). Separate works on the specifics of Chinese enamels by T.B.
Arapova (1988) and M.A. Neglinsky (2007) and on Chinese jewelry art by M.A. Neglinsky (2007).
Specialized works on iconography and semantics of the image of a dragon in Chinese culture can be
found in the studies of N.A. Vinogradova (2011), and on the features of Chinese embroidery in the
works of M.E. Kravtsova (2004) and K. Bertin-Guest (2007). Separately, it is worth noting
terminological and encyclopedic dictionaries and reference books on Chinese art and culture: N.A.
Vinogradova (1997), T.P. Kaptereva and T.H Starodub (1997), A.N. Gordienko (2008), N.F.
Lorenza ( 2009, 2010 and 2013), as well as S.N . Sokolov-Remizova (2018)

Conclusion. Unfortunately, it is worth stating that in Chinese and Russian art criticism there
are no special studies on the evolution of the art of Ancient and Medieval China today. In separate
scientific works reflecting the history of Chinese art, for example, architectural Chinese decoration
is mentioned only in general context and in general terms. Moreover, in the books that were
published back in the first half of the 20th century: B.P. Denike "Chinese Architecture™ (1935) and
E.A. Ashchepkova "Architecture of China" (1959). Separate information on decor and ornaments is
contained in studies devoted to the history of art and culture of China in the works: M.E. Kravtsova
"History of Culture of China" (1996) and "History of Art of China" (2003), in which the authors
highlight separate sections devoted to various materials that were used in architectural compositions
of a particular period of time. In the works of V. Malyavin, "Chinese Civilization" (2000), "Chinese
Art" (2004), general cultural problems are considered, along with fragmentary information about
traditional ornaments, which were used, among other things, in architectural decoration and only
slightly reveal their complex original symbolism. Separately, the symbolism and its role in the
development of oriental arts are devoted only to the encyclopedia translated into Russian, compiled
by K.A. Villame (1996). It is worth noting that a very important help in Sinistics was the joint work
of the Russian Academy of Architecture and Building Sciences, the Research Institute of Theory
and History of Architecture and the Architectural Institute of Beijing University "Architecture of
China: Two Views" (2013). Very useful for studying traditional Chinese architecture and
architectural decoration were the studies translated into Russian by Low Qingxi "Traditional
Architecture of China" (2002) and his own "Ten Studies on Chinese Architecture” (2009). Thus,
Russian-language studies dealing with certain aspects of Chinese culture and art have achieved
certain quantitative and qualitative results. To date, quite numerous material has already been
accumulated, which is supposed to be somehow systematized. This volume of sources can further
have a significant impact and influence on expanding the boundaries of the field of knowledge of
Chinese art and culture in China. This promising direction should try to connect disparate studies in
the field of Chinese art using the methodology of a modern holistic approach in the field of art
studies.
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SECTION II1. MEDICAL SCIENCES
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Abstract

The spectral characteristics of aqueous solutions of mexidol, dexamethasone and
doxycycline hydrochloride were studied by UV spectrophotometry when used in combination and
separately. It was revealed that dexamethasone and mexidol chemically interact with doxycycline
hydrochloride. There is a slight chemical interaction (conjugation) between mexidol and
dexamethasone.

Keywords: UV spectrophotometry, mexidol, doxycycline hydrochloride, dexamethasone,
absorption spectra, optical density.

Introduction. Inflammatory and neurodegenerative processes of various etiologies remain
one of the key problems of modern medicine. The degree of development of such conditions
directly depends on the damaging factor and the time of its action on the human body. Traditionally,
practical medicine turns to the use of dexamethasone, mexidol and, sometimes, to antibacterial
drugs that can penetrate the blood-brain barrier, or be active against pathogens of particularly
dangerous infections.

One of the medicines actively used in clinical practice is dexamethasone, a hormone of a
steroid nature with immunosuppressive, anti—inflammatory, anti-allergic and other effects (Fig. 1,
a). The mechanisms of its action are associated with the suppression of the activity of phospholipase
A2 and the cascade of arachidonic acid, promoting the expression and sensitivity of
adrenoreceptors, inhibition of the synthesis of immunoglobulins. Application of mexidol — 2-ethyl-
6-methyl-3-hydroxypyridine succinate (Fig. 1, b) — in the treatment of mental disorders and
neurocognitive deficits, it promotes the inactivation of free radicals and increases the activity of
antioxidant enzymes glutathione peroxidase and superoxide dismutase, the level of expression in
ischemia of the transcription factor Nrf2, responsible for the resistance of cells to oxidative stress.
Succinic acid in the mexidol molecule supports the work of the Krebs cycle succinate oxidase in
conditions of oxygen deficiency, binds to its specific receptors (GPR91) and triggers a cascade of
biochemical reactions that increase the effectiveness of the drug [1-3].
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Figure 1. Structural formulas of dexamethasone (a) and mexidol (b).

There are a large number of modern antibacterial drugs used in inflammatory and
neurodegenerative processes of the human nervous system. Among others, tetracycline antibiotics
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are of particular importance, used, among other things, in the development of oncological
conditions of the central nervous system. Doxycycline hydrochloride, a representative of the
tetracycline family of antibiotics, is known for the presence of non—antibacterial effects, among
which immunomodulatory, anti-inflammatory and antitumor activity are of particular importance
(Fig. 2) [4-6].
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Figure 2. Structural formula of doxycycline hydrochloride.

Material and methods of research

Currently, UV spectrophotometry is a widespread, rather sensitive and informative
instrumental method for assessing the authenticity and quantification of the content of medicinal
substances in the test medium. This method allows, among other things, to identify the features of
the interaction of various therapeutic agents — drugs — with biological objects, in particular, of a
protein nature. Thus, the use of UV spectrophotometry made it possible to establish a change in the
structural and functional properties of human hemoglobin isolated from erythrocytes under
conditions of their pre-incubation with a number of antibiotics, nitro-containing drugs and others

[7].

Electronic absorption spectra of solutions of DC hydrochloride 8.3x10-5 mol/l (Sigma-
Aldrich), mexidol 4.47x10-6 mcg/ml (Pharmasoft), dexamethasone 2x10-6 mol/l (Ellara) were
recorded using a Shimadzu UV-2401 PC spectrophotometer in the wavelength range from 190 to
900 nm. The optical density (D) of the solutions studied was recorded throughout the entire range at
1 nm. Quartz cuvettes with a thickness of 10 mm were used for automatic registration of absorption
spectra. Based on the analysis of absorption spectra, the nature of changes in spatial organization
and intermolecular transformations were analyzed.

Results and their discussion. Based on the literature in he field, tetracyclines have
characteristic absorption spectra in the UV and short-wavelength parts of the visible spectrum.
Tetracyclines are polyfunctional compounds, they contain: phenolic hydroxyl (in position 10); enol
hydroxyl (position 3 and 12); dimethylamine group (position 4); carboxamide group (position 2);
methyl group (position 6); alcohol hydroxyls (position 6 and 12a); ketogroups (1 and 11) (Fig. 3, a).
The presence of two conjugation chains in the tetracycline molecule causes its intense yellow color
and, accordingly, intense absorption bands in UV spectrophotometry (Fig. 3, b).

Our analysis of the spectral characteristics of aqueous solutions of DC hydrochloride
revealed the presence of two absorption maxima — 274 and 346 nm (Fig. 4). The maximum at 274
nm is due to w-electrons in phenolic groups; the maximum at 346 is the amide group, which is a part
of doxycycline salts.

.OH

Figure 3. The order of arrangement of functional groups in tetracycline molecules.



-20- Scientific achievements of the third millennium

Based on the literature in the field, dexamethasone has the maximum absorption at a
wavelength of 242 nm. In our studies, the presence of an absorption band at 242 nm was revealed,
which indicates the authenticity of the drug used. For mexidol, the presence of two absorption
maxima located in the region of 200 and 295 nm was established (Fig. 4).
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Figure 4. Absorption spectra of aqueous solutions of doxycycline hydrochloride, mexidol and dexamethasone.

With the combined use of doxycycline and dexamethasone solutions, as well as doxycycline
and mexidol, the fact of physical and chemical interaction between the substances studied was
revealed (Fig. 5 and Fig. 6, respectively).
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~~~~~ DC hydrochloride (Sigma) + dexamethasone (245, 269, 343 nm)

Figure 5. Absorption spectra of aqueous solutions of doxycycline, dexamethasone and their combined use.
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Figure 6. Absorption spectra of mexidol, doxycycline and their combined use.
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The presence of interaction between substances is proved either by the appearance of a new
absorption band (usually intermediate between the absorption bands of the tested substances), or by
the absence of a maximum in the absorption spectrum of the tested substance. It follows from the
spectra recorded by us that dexamethasone interacts with the DC chromophore responsible for light
absorption at wavelengths of 250-280 nm. DC does not interact with the long-wave (352 nm)
chromophore of dexamethasone, but only with its short-wave chromophore. Dexamethasone
(maximum 242 nm), DC — 277 nm, so, a bathochromic (long-wave) shift of about 6 nm follows
from the spectrum. This is a very large shift by the standards of photometric measurements, which
indicates that there is an interaction between the functional group of DC that gives a light
absorption in the short-wave region, about 250 nm (Fig. 6). The fact that the interaction takes place
is indicated by the implicitly expressed band in the DC spectrum, which is leveled by light
absorption due to dexamethasone. l.e. dexamethasone shields certain functional groups in the DC
and becomes dominant in this area.

190 220 250 280 310 340 370 400 430 460 490 520 550 580

Dexamethasone + Mexidol (200, 295 nm) A, nm
= Dexamethasone (240-241 nm)
Mexidol (200, 295 nm)

Figure 7. Electronic absorption spectra of dexamethasone and mexidol.

The fact that the long-wavelength part of the spectrum does not change (352 nm) suggests
that not only there is no direct interaction, but also there is no influence of induction, i.e. influence
through the electric field or the charge state of the system. Interaction is concentrated in the
chromophore region up to 280 nm. The screening is apparently due to the presence of cisoid cyclic
dienes in dexamethasone molecules, which is also evident when recording the absorption spectra of
the combined use of mexidol with dexamethasone. As we can see (Fig. 7), after the interaction
between mexidol and dexamethasone there is no maximum at 242 nm. We suppose that this is the
result of conjugation between CO= groups in dexamethasone and —~COQOH groups in mexidol.

Conclusion. Method of UV spectrophotometry can be used as a very sensitive technique for
identification of interaction processes in the incubation medium if necessary. Doxycycline may
combine with both dexamethasone and mexidol, while mexidol and dexamethasone create
conjugates when used in combination.
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Abstract

This paper reports findings from a study aimed at demonstrating the importance of hand
hygiene in healthcare settings as the most effective preventive measure against healthcare-
associated infections (HAIs) as part of the National Concept for the Prevention of Healthcare-
Associated Infections (approved by Chief Public Health Officer of Russia, November 6, 2011).
Currently, healthcare-associated infections (HAIs) remain a serious challenge to Russian healthcare.
Poor infection control in healthcare settings and overuse of antimicrobials have been identified as
major contributors to HAIs. The research methods such as content analysis, literature review,
ranking, hypothetico-deductive method, generalization, and formalization were used. This study
was conducted using international bibliographic and abstract databases (Scopus, PubMed); Russian
public documents, and international regulations (legal acts, programs, conventions, etc.) focused on
healthcare-acquired infections. The systematic literature review suggests that one of the most
effective measures to prevent HAIs is hand hygiene. A multimodal approach has been found to be
an effective tool to maximize the prevention of HAIs. The available scientific researches identify
the 5 key moments of hand hygiene, a concept explaining when healthcare workers (HCWs) should
perform hand hygiene. It was concluded that HAIs prevention should be based on multifaceted
strategies. In this context HAIs are successfully preventable through changing hospital culture, and
well-coordinated efforts at the national level are essential to control HAIs which may pose a
significant threat.

Keywords: healthcare-associated infections, hand hygiene, prevention, environmental
cleaning, infection prevention concept.

Healthcare-associated infections (HAIS) are infections patients get while they are receiving
medical care in any healthcare facility, including hospitals. HAIs can develop either as a result of
healthcare interventions, or from being in contact with HCWSs, such as a physician or nurse. HAIs
that occur while receiving medical care can get into the body through a variety of different portals,
such as blood, lungs, skin, urinary tract, or gastrointestinal tract, and lead to serious illness. These
infections are difficult to treat, they may persist in the body for a long time, and, in the worst case,
become fatal [1, 2].

Poor infection control in healthcare settings and overuse of antimicrobials have been
identified as major contributors to HAIs. Multifaceted prevention strategies implicating the changes
in behaviors and cultural aspects advocates for long-term reduction of HAIs burden. Screening for
multidrug-resistant organisms (MDROs), elimination of infectious reservoirs, cross-transmission
control, and evidence-based use of antimicrobials are core components of such strategies. These
components must be implemented through changes in individual behaviors, strong administrative
support and access to latest national and local surveillance data [3].
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With higher levels of antimicrobial resistance over time, HAIs management becomes more
challenging. HCWs and contaminated hospital environments have been increasingly associated with
transmission and persistence of MDROs and other pathogens such as Clostridium difficile. Thus,
focusing on HAISs prevention is critical.

This study aims to demonstrate the importance of hand hygiene in healthcare settings as the
most effective measure for HAIs prevention as part of the National Concept for the Prevention of
Healthcare-Associated Infections (approved by Chief Public Health Officer of Russia, November 6,
2011).

Materials and Methods

To achieve this goal, the research methods such as content analysis, literature review,
ranking, hypothetico-deductive method, generalization, and formalization were used.

This study was conducted using international bibliographic and abstract databases (Scopus,
PubMed); Russian public documents, and international regulations (legal acts, programs,
conventions, etc.) focused on healthcare-acquired infections. This paper refers to 20 national and
international citations listed in the reference section.

Results

The core components of HAIs prevention are as follows:

1. Antimicrobial stewardship to reduce overuse of antimicrobials and ensure
evidence-based use of antimicrobials;

2. Infection prevention strategies to control multidrug-resistant organisms, especially
methicillin-resistant Staphylococcus aureus (MRSA), vancomycin-resistant
Enterococcus spp. (VRE), and more recently multidrug-resistant Gram-negative
bacteria;

3. Environmental cleaning;

4.  Prescription guidelines and standards of care [4, 5, 6].

To avoid infection, the following recommended precautions should be respected:

—  patients are strongly advised to perform routine handwashing or use hand
sanitizing gels/liquids;

- HCWs’ adherence to proper handwashing prior to performing a procedure and/or
using hand sanitizing gels/liquids are essential,

— antibiotics may only be obtained with a doctor’s prescription;

—  antibiotics should only be taken in the prescribed amount and for the directed
length of treatment;

—  care must be taken to protect from gastrointestinal adverse effects associated with
antibiotics and NSADs;

—  awareness of patient rights [7, 8].

Available studies suggest that Clostridium difficile is one of the most common causes of
HAIs, with an annual incidence of 3.65 per 10,000 patient-days and a relative 30-day mortality rate
of 6-7%. The incidence of Clostridium difficile infection (CDI) has increased in recent decades.
Between 1999 and 2013, a hypervirulent strain of C. difficile (ribotype 027) associated with high
morbidity among the elderly has become endemic in hospitals across North America and the UK. It
has been largely attributed to inappropriate or suboptimal prescribing of antibiotics, especially
fluoroquinolones, poor environmental sanitation and hand hygiene; these limitations are also
characteristic of today’s public healthcare in Russia [9, 10, 11].

The epidemiological problem is that based on expert estimates and available research data
up to one-third of newly diagnosed CDI cases occur in an out-of-home setting; as shown by full
genome sequencing, only 35% of hospital-acquired cases of CDI were associated with other
hospital cases [12, 13].

Available research data demonstrate that viable spores of healthcare-associated pathogens
were isolated from 49% of environmental surfaces in the healthcare setting, including high-touch
surfaces (e.g. call buttons and bed rails). It is consistent with the ability of pathogens to resist drying
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out and persist on hard surfaces. Other factors such as toilet plume and the prevalence of
asymptomatic carriage contribute to further environmental contamination [14, 15].

Despite proper environmental cleaning, CDI in a previous room occupant predicts a higher
risk for HAIs in subsequent patients who occupy the same bed. For asymptomatic carriage of viable
C. difficile spores, the pathogen has been found to contaminate 29% of environmental surfaces, and
it is not clear so far whether conventional chlorine-based cleaning agents and contact precautions
should be used, or a special cleaning procedure is needed [16].

Spores of C. difficile, the most common cause of healthcare-associated infections, have been
found to be resistant to conventional environmental cleaning routines, including alcohol-based
handrubs and common disinfectants (quaternary ammonium compounds). To minimize pathogen
transmission, a range of patient care services should include contact precautions, use of dedicated
care equipment, regular use of sodium hypochlorite solutions, and handwashing with soap and
water [17].

The systematic literature review suggests that one of the most effective measures to prevent
HAISs is hand hygiene. A multimodal approach has been found to be an effective tool to maximize
the prevention of HAIs.

Hand hygiene is a basic principle of high-quality healthcare. Since interventions are often
multimodal, and immediate causal relationships are difficult to prove, existing epidemiological
evidence supports the role of hand hygiene in reducing HAIS.

For instance, Staphylococcus aureus bacteremia (SAB) (MRSA and MSSA) with initial
symptoms developed during hospital admission decreased by 63% between 2002 and 2013, and a
similar trend has been demonstrated in many countries worldwide. This HAIs reduction was
consistent with national initiatives promoting the widespread adoption of successful hand hygiene
programs. Adequate hand hygiene is a major contributor to preventing HAIs and remains a key
factor of hospital safety and quality systems [18].

HAIs spread in the nosocomial setting through cross-transmission, thus hand hygiene and
environmental cleaning are primary prevention strategies. HCWSs, patients and visitors should be
aware of the importance of stringent hand hygiene, especially after toileting.

The available scientific researches identify the 5 key moments of hand hygiene, a concept
explaining when HCWs should perform hand hygiene [19, 20].

1.  Before touching a patient. This step is performed to protect the patient against
pathogen colonization and, in some cases, against exogenous infection, harmful
germs carried on hands Situations when this paragraph applies: before shaking
hands; assisting a patient in personal care activities; delivering care and other non-
invasive treatment, e.g. applying an oxygen mask, giving a massage, etc.;
performing a non-invasive physical examination: pulse and blood pressure
measurement, chest auscultation, ECG recording, etc.

2. Before clean/aseptic procedures. This step is performed to protect the patient
against infection with harmful germs, including his/her own germs entering
his/her body. Situations when this paragraph applies: before brushing the patient's
teeth, instilling eye drops, performing a digital vaginal or rectal examination,
examining mouth, nose, ear with or without an instrument, inserting a
suppository/pessary, suctioning mucus; dressing a wound with or without an
instrument, applying ointment on vesicle, administering a percutaneous
injection/performing a puncture; inserting an invasive medical device (a nasal
cannula, nasogastric tube, endotracheal tube, urinary probe, percutaneous catheter,
drainage); preparing food, medications, pharmaceutical products, sterile materials.

3. After body fluid exposure risk. This step is performed to protect a HCW against
colonization or infection with patient’s harmful germs and to protect the
healthcare environment against germ spread. Situations when this paragraph
applies: after contacting patient’s mucous membrane and/or intact skin;
administering an injection or performing a puncture; inserting an invasive medical
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device (a vascular access device, catheter, tube, drainage, etc.); removing an
invasive medical device; removing personal hygiene or dressing materials (a wipe,
dressing, gauze, sanitary towel, etc.); handling a sample containing organic matter,
cleaning stool and any other body fluids, cleaning any contaminated surface and
soiled material (soiled bed linen, dentures, instruments, urinals, bedpans,
lavatories, etc.).

4.  After touching a patient. This step is performed to protect a HCW against
colonization with patient germs and to protect the healthcare environment against
germ spread. Situations when this paragraph applies: after shaking hands, stroking
a child’s forehead; assisting the patient in personal care activities; delivering care
and other non-invasive treatment; performing a non-invasive physical
examination: pulse and blood pressure measurement, chest auscultation, ECG
recording, etc.

5. After touching patient surroundings This step is performed to protect a HCW
against colonization with patient germs from surfaces/objects in patient
surroundings and to protect the healthcare environment against germ spread.
Situations when this paragraph applies: an activity involving physical contact with
the patients immediate environment; a medical care activity, e.g. adjusting care
equipment; other contacts with surfaces or inanimate objects, bed, bedside tables,
etc.

Glove use is especially noteworthy in the context of hand hygiene. Wearing gloves does not
replace the need for proper hand hygiene. Hand hygiene should be performed when appropriate
regardless indications for glove use. As single-use items, gloves must be removed and discarded
after each use. Hand hygiene must be performed every time gloves are removed. Gloves are
indicated in certain clinical situations and must be worn according to standards established. Failure
to comply with the relevant recommendations is a primary risk factor for pathogen transmission.

Conclusion

HAIs are successfully preventable through changing hospital culture, and well-coordinated
efforts at the national level are essential to control HAIs which may pose a significant threat. HAIs
prevention should be based on multifaceted strategies, and hand hygiene remains the most effective
measure to prevent pathogen transmission and infection.
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Abstract

Nowadays, the achievements of molecular genetics allow us to identify the genes that determine the
expression of economically useful traits. Gene variant’s identifying will allow to conduct breeding work
directly at the level of DNA in addition to the traditional selection. This article shows polymorphism and the
frequency occurrence of alleles and genotypes by loci of 3 three milk protein genes has been identified,
namely: k-casein (CSN3), B-casein (CSN2) and B-lactoglobulin (LGB) in Holstein cattle. Based on the
researching results it has been determined that most of high-productive animals have positive genotypes
CSN3, CSN2 and LGB, which promotes the higher yield of quality production, accordingly, the level of
economic efficiency increases.

Keywords: holstein cattle, high-productive animals, genotype, milk protein, k-casein, B-casein, f3-
lactoglobulin, polymorphism.

In all the developed countries currently, the most of genetic researches that aimed at the
improving of animal’s productivity are based on the application of genetic markers. The milk protein
genes are among them, whose allelic variants are the most important milk productivity markers in
cattle. Many scientific researches have established the effect of kappa-casein (CSN3) on the
technological milk properties (in particular its coagulation properties: BB is reasonably the best
genotype for the production of fermented and cheese milk products), beta-casein (CSN2) — on its
dietary properties; beta-lactoglobulin (LGB) protein is the best known indicator of the biological milk
value (currently, the most high-valued genotype is unknown). There has been widespread debate over
the role of B-casein genes Al and A2 polymorphism toward human health at the international level
because this protein is responsible for the digestibility of milk: a number of researches have shown that
people who consumed milk with A2 B-casein had much fewer intestinal disorders than people who
consumed milk with A1 B-casein [1,5]. Several researches have reported about association between the
presence of bovine casomorphin-7 (BCM-7) in milk or the consumption of «Al-milk» and an
increased risk of type 1 diabetes, coronary heart disease, a sudden infant death syndrome and increased
inflammation of the gastrointestinal tract [2]. It is beyond argument that, for more successful targeted
breeding work it is desirable to carry out a direct selection not by individual genes (they explain a
limited part of the variability of the main traits), but by their combinations. However, at the early stages
of breeding work, which includes the selection of animals in the highest selection group, it’s also
necessary to select individual gene variants. Selectioners should set certain goals for themselves in any
case — what property to focus on in cattle’s breeding. According to the research conducted in 2020 in
France on more than 1 million cattle heads, the scientists noted a clear risk of reducing the B allele
frequency by k-casein gene (the most favorable for cheese production) when selecting Holstein cows
by B-casein’s A2A2 genotype. A detailed and continuous monitoring of milk protein genes is
important so that breeders are aware of the frequency changes caused by selection and their
consequences for the properties of milk [4]. The researchers offer affordable methods for identifying
and differentiating milk protein genes variants of varying complexity and with different equipment
requirements, even for simply equipped laboratories [2,3]. The proven effect of these proteins on the
main milk productivity traits determines the relevance of such researches. Due to the methodical
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selection of individuals with desired genotype and high genetic potential for breeding, the possibility of
improving local high-productive cattle will open.

Materials and methods

The material of the study has been based on the data on the first lactation of the Joint Stock
Company Breeding Farm «Naro-Osanovsky»’s primary zootechnical accounting. Animals with a
protein mass fraction in milk over 3,30% and milk yield over 7000 kg were selected (n=392). The best
combinations of kappa-casein (CSN3), beta-casein (CSN2) and beta-lactoglobulin (LGB) genotypes in
cow’s blood have been identified using modern molecular genetic technologies. Individuals with the
most desirable parameters will be selected to the highest selection group.

Results
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Figure 1. Gene’s CSN3, CSN2 and LGB polymorphism in high-productivity cow.

According to the results shown in the diagram, it’s established that genotype CSN3-AA by «-
casein is most common (55%) genotype, with frequency of A allele = 0,65. The CSN3-AB genotype’s
occurrence was 13%, CSN3-BB — 32%, meanwhile the allele’s frequency is 0,35.

Identified B-casein genotypes showed that cows with genotype CSN2-A1A2 are most common
(42%), CSN2-A2A2 (we note that it’s the most preferred genotype, such milk is dietary and is best
adsorbed by the human body) and CSN-A1A1 genotype’s occurrence was 37% and 21% respectively.

There have been identified two B-lactoglobulin’s alleles — A and B, and three genotypes — AA,
BB and AB. The largest values by genotype frequency of occurrence have been identified in cows with
genotype LGB-BB — 53%. Predominance of frequency has been identified in allele A = 0,58.

Table 1
Milk productivity of cows with different CSN3, CSN2 and LGB genotypes.
Genotypes | Milkyield, kg | Fat mass fraction, % | Protein mass fraction, % Milll:gfat, Milk ﬁ;otein,
X +£85x
CNS3* 7720+410 3,65+0,32 3,42+0,26 282+21,1 | 264+17,8
CNS3** 7165+368 3,77+0,28 3,57+0,31 270£18,9 | 256+23,0
CNS3%* 8120+470 3,93+0,36 3,55+0,24 319+26,1 | 288+24,2
CNS2* 7650+430 3,61%0,21 3,37+0,25 276£25,6 | 256+27,3
CNS2** 8010+315 3,99+0,33 3,45+0,30 320+26,3 | 276+30,1
CNS2%* 7357+297 3,8240,28 3,52+0,32 281+22,1 | 259+32,4
LGB 7790+362 3,5240,18 3,35+0,27 274£28,0 | 261+29,3
LGB** 7068+415 3,71+0,37 3,58+0,32 262+24,4 | 253+25,8
LGB®? 7820+440 3,75+0,29 3,59+0,28 293+30,5 | 280+31,1
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Table data shows that cows with CSN3-BB genotype presented high milk yield rates of the
first lactation — 8120 kg with fat mass fraction 3,93%, meanwhile high protein mass fraction
parameters 3,57% are identified in cows with CSN3-AB genotype. High values of milk fat and
protein yield are produced by cows with CSN3-BB genotype — 319 and 288 kg. CSN2-AA high
milk yield values have been established in cows with heterozygous genotype AB: 8010 kg for milk
yield and 3,99% for fat mass fraction, meanwhile for protein mass fraction high values established
in cows with CSN2-BB genotype: 3,52%. High milk protein and fat yield also have been identified
in cows with AB genotype — 320 and 276 kg respectively. The cows with LGB-BB genotype have
demonstrated high rates of milk yield (7820 kg), fat concentration (3,75%), fat yield (293 kg),
protein concentration (3,59%) and milk protein yield (280 kg).

Conclusion

As far as the selection work concerns, the identification of desirable alleles will allow to
form the gene pool of herds and breeds successfully, with the necessary gene combinations.
According to the evaluation of milk protein genotypes results, we have found that only 32% animals
among studied herd have the most preferred genotype CSN3-BB in terms of technological
properties of milk, against 55% of animals with CSN3-AA genotype. There is also a numerical
superiority of cows with CSN2-A1A2 genotype — 42% over carriers of the most desirable CSN-
A2A2 genotype (the difference in this case is lower and is 5%). To increase the production of high-
quality and easily digestible products, it’s necessary to strengthen the selection of animals by
desired genotypes.

In addition, for improved selection work with herd we recommend that breeding bulls with
data of protein content in milk in their daughters are provided for evaluation.
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Abstract

Indoor air quality is one of the main factors affecting human health, well-being, and
performance. The aim of the present study was to investigate the prevalence of bacteria in the air
environment of school rooms and to assess their microbiological well-being. Air sampling was
carried out by sedimentation and aspiration methods. The presence of cocci, which are usually
found on human skin and mucous membranes, was detected in the air of school rooms and on
desks. In addition to cocci, bacilli and mold fungi Cladosporium spp., Aspergillus spp. and
Penicillium spp. were present in the atmosphere. The highest number of microorganisms before and
after classes was recorded in the gymnasium. Bacterial contamination of school desk surfaces in
different classes before the beginning of classes reached 141.8+57.1 CFU/cm?, and after classes, it
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increased to 372+81.1 CFU/cm?®. Staphylococcus spp., Streptococcus spp., Micrococcus spp.,
Corynebacterium spp., and Lactobacillus spp. were most frequently found on the surfaces of school
desks before and after classes.

Keywords: classrooms, gymnasium, air environment, microorganisms.

Introduction

Microorganisms are present in the air as a colloidal system (bioaerosols). In a colloidal
system, microorganisms are bound to dust particles or liquid droplets. In this case, the particles of
bioaerosols are much larger in size than the microorganisms themselves.

The best adapted to long-term existence in the air are those microorganisms whose
morphology, structure, and chemical composition make them resistant to drying and solar radiation.
Endospores of soil bacteria are the most resistant to unfavorable environmental conditions in the
atmosphere [1].

The airborne microbiome (microbial communities) of school buildings is a complex,
diverse, and dynamic community of living microorganisms. Humans are an important source of
airborne microorganisms. The relative abundance of human-associated microbes in indoor air
increases with the number of present microbes.

Outdoor air can also shape the indoor air microbiome [2, 3, 4]. Due to microbial
resuspension and turbulent transport, school children are more negatively affected due to their lower
height [5].

Studying the microbiome of school premises is important because school children spend
most of their time here, and thus, regularly encounter microbes in this habitat [6]. Microbes,
including those present in indoor environments, affect human health and well-being, considering
that people inhale about 10-25 m*® of air per day.

Depending on the concentration and composition, prolonged exposure to bacterial aerosols
is associated with various health problems including asthma, respiratory diseases, and allergic
problems [7]. Therefore, school classrooms represent an ideal scenario for bacterial colonization.
The close contact of students for long periods of time and the numerous common surfaces that
students frequently touch create conditions for microorganisms to survive and be transmitted from
student to student. Therefore, hygiene in these settings is important to reduce the risk and potential
consequences associated with bacterial infections [8].

Materials and Methods

Air microflora was assessed by passive sampling (sedimentation) according to
L.I1. Omelyansky and using an electroaspirator [9]. The sampling height close to the breathing zone
was 1 m above the floor and in the center of the room.

Microbiological examination of various surfaces was carried out by the method of washes in
order to isolate and identify microorganisms on the given surface [9].

Samples were taken before the classes and immediately after the classes. After collection,
the samples were delivered to the microbiological laboratory of the K. E. Tsiolkovsky Kaluga State
University and incubated at 37 °C for 24-48 hours. Then the isolates were identified according to
standard methods.

Results

The total number of microorganisms in the atmosphere of school classes before classes was
390450 CFU/m®, and after classes — 1120+50 CFU/m®. The distribution of bacterial strains isolated
from the atmosphere of school classrooms before classes averaged: 37.8% — cocci, 34.2% — molds
and 28% — bacilli.

In the gymnasium, the number of microorganisms in the atmosphere before class was
512477 CFU/m® and after class was 1530+150 CFU/m®. The distribution of bacterial strains
isolated from the gymnasium atmosphere before classes corresponded to the school classes. But the
number of mold fungi in the gym atmosphere before classes was slightly higher.

After the classes, there was an increase in the number of microorganisms in the classrooms
and gymnasium. Cocci were also dominant (71.2% in classrooms and 61.9% in gymnasium). There
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was a slight increase in molds and bacilli in the classrooms after class (39.1% and 29.9%,
respectively). In the gym atmosphere, the increase in mold fungi was insignificant. This indicates
that schoolchildren are the main source of microorganisms in the gym atmosphere.

Among staphylocococci, the authors identified Staphylococcus aureus and Staphylococcus
epidermidis, which are common representatives of normal and opportunistic microflora of human
skin and mucous membranes. Under certain conditions, these microorganisms can cause infectious
diseases. This indicates a potential risk of infection of schoolchildren.

Gram-negative isolates prevailed among the isolated microorganisms (61.4%). The specific
weight of Gram-positive bacteria amounted to 38.6%.

Microflora of surfaces is formed due to air and contact microflora (skin and mucous
membranes). Bacterial contamination of school desk surfaces in different classes before the
beginning of classes varied from 79.1421.7 to 141.8+57.1 CFU/cm? After classes, the number of
microorganisms on the surfaces of school desks increased from 111+32.4 CFU/cm’ to 372+81.1
CFU/cm?. The most frequent microorganisms found on the surfaces of school desks before and after
classes were Staphylococcus spp., Streptococcus spp., Micrococcus spp., Corynebacterium spp. and
Lactobacillus spp. (Fig. 1). Staphylococcus epidermidis and Staphylococcus aureus were the most
frequently isolated bacterial species among the cocci (26.3% and 18.7%, respectively).
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Figure 1. Bacterial contamination of school desk surfaces.

—  Cradwunokokku — Staphylococcus spp.

- CrpenTokokku — Streptococcus spp.

—  Mukpoxokku — Micrococcus spp.

—  Jlo zansTuii — Before classes

- [Tocne 3ausTuii — After classes

The presence of these microorganisms on school tables indicates the possible impact of one

pupil's microbiome on another. This may not have a noticeable impact if the pupils are healthy and
have a good immune system. But it can have a strong impact on the health of children with
weakened immune systems [7].

Kk

1. An increase in microbial counts in classrooms and gymnasium (by 730 CFU/m3 and 1018 CFU/m3,
respectively) was observed after classes.

2. The dominant microorganisms in both classrooms and gymnasium were cocci (71.2% and 61.9%, respectively).
This indicates that school children are the main source of microorganisms in the gymnasium atmosphere.

3. Staphylococcus aureus and Staphylococcus epidermidis were identified among staphylocococci, which are

common representatives of normal and opportunistic microflora of human skin and mucous membranes.
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4, Bacterial contamination of the surfaces of school desks in different classes before classes varied from 79.14+21.7
CFU/cm2 to 141.8+57.1 CFU/cm2. After classes, the number of microorganisms on the surface of school desks
increased from 111+32.4 CFU/cm2 to 372+81.1 CFU/cm2.

5. The most common microorganisms found on the surfaces of school desks before and after classes were
Staphylococcus spp., Streptococcus spp., Micrococcus spp., Corynebacterium spp. and Lactobacillus spp.

6. Staphylococcus epidermidis and Staphylococcus aureus were most frequently isolated from the surfaces of
school tables before and after classes (26.3% and 18.7%, respectively).
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SECTION V. BIOTECHNOLOGY

IIBenoBa A.B., KpacHomranoBa A.A.
IMostyyeHnue u ucciaea0BaHne PYHKIUOHAIBHBIX CBOMCTB GEJIKOBBIX H30JISITOB U
THPOJIN3ATOB U3 IPos:Kei Saccharomyces cerevisiae

Poccuiickuii xumuxo-mexnonocuueckuii ynueepcumem umenu J{. U. Menoeneesa

(Poccus, Mockea)
doi: 10.18411/satm-08-2023-08

AHHOTAIUA

MukpoOHBIF CHHTE3 OCJIKOB MpeACTaBisieT co00i A(P(PEKTUBHBIA W IKOJIOTHYCCKH
YCTOWYMBBINA CIIOCOO MPEOJOJICHUS IeuuuTa OeiKa, MO3BOJISAS HCIOJIb30BaTh JCHICBOEC ChHIPHE
OTXOJIOB TPOW3BOJACTBA M CHWXKAs 3aBUCHMOCTb OT TPAIWIIMOHHBIX HMCTOYHHMKOB Oenka. llenb
WCCIICIOBAaHUS — TMOA0Op YCIOBUH TIOMy4YeHHUS OEITKOBBIX H30JSITOB W (DePMEHTATHBHBIX
THIIPOJIN3AaTOB, OOJAJArOIINX 33aJaHHBIMH (YHKIIMOHAJILHBIMU CBOiicTBamMu. B maHHOW pabore
o100paHbl YCIOBHS OCAKICHUS TIIOOYTMHOBON M anbOymuHOBOW (pakumii 6enka. IlogoOpans
(dbepMeHTHBIE Mpenaparhbl MpoTeas, 00eCneUnBaroIie HanboIee MOJMHBIN THAPOIU3 TI00YINHOBON
Obpakiuu Oenka. OmnpeneneHbl UX HEKOTOPbIe (DYHKIMOHAILHO-TEXHOJIOTHYECKHE CBOWCTBA C
IEJIBI0 YCTAHOBJICHHS HAMITYYIIIUX YCIOBHI OTPAaHUYECHHOTO MIPOTEOIIN3A.

KiroueBble c¢JIOBa: OHOKJICTOYHBIM O€OK, TIIOOYNIHH, anbOyMHUH, OCIKOBBIA H30JIAT,
(hepMEeHTaTUBHBIN THAPOIIN3, (YHKIIMOHAIBHBIC CBOMCTBA.

Abstract

Microbial protein synthesis is an effective and environmentally sustainable way to overcome
protein deficiency, allowing the use of cheap raw materials from production waste and reducing
dependence on traditional protein sources. The aim of the study is to select the conditions for
obtaining protein isolates and enzymatic hydrolysates with specified functional properties. In this
work, the conditions of precipitation of the globulin and albumin fractions of the protein are
selected. Enzyme preparations of proteases providing the most complete hydrolysis of the globulin
fraction of the protein have been selected. Some of their functional and technological properties
have been determined in order to establish the best conditions for limited proteolysis.

Keywords: single-celled protein, globulin, albumin, protein isolate, enzymatic hydrolysis,
functional properties.

[Tpo6nema nedunura Genka OCTPO CTOUT Mepes] YETOBEUYECTBOM YK€ HE TMEPBBIA IECATOK
net. OOmmit nedunut Oenka Ha maHere oneHuBaeTcs B 15-30 miaH T B rox. C yBeTuyeHUEM
YHCIIEHHOCTH HACENEHUs, CTPEMUTENbHBIM YXYIIICHHEM 3KOJOTHYECKOW OOCTAHOBKH U POCTOM
IIEH Ha 2HEePropecypchl 3Ta MmpobiieMa HE TOJNBKO COXpAaHSeTCs, HO W HaOupaeT oOOpOTHI, U B
Onmuxaiime Tofpl HEAOCTAaTOK IMHINEBOTO OenKa, BEpOSTHO, yBENIWYUTCS. B uTore, mo caMbIM
CKPOMHBIM TIoJIcUyeTaM, o0t aedumnut Oenka B Poccuu mpocturaer mopsaka | MITH. TOHH B TOJ
[1].

VYcerpanenne  OenkoBoro  AeduiMra  MOXKeT  ObITh  o0ecrmedeHo ¢ MOMOIIBIO
MUKpPOOUOJIOTHYECKOTO CHHTe3a OenkoB. MUKpOOHBIH CHHTE3 Oenka OTJIMYaeTCsl PSaoM
JOCTOMHCTB: IO CKOPOCTH POCTa MHKPOOPTaHU3MBI TIPEBOCXOMIAT CEIIbCKOXO03SHCTBCHHBIE
KYIbTYpbl B COTHHM, a XHUBOTHBIX — B TBICSYH pa3, a TakKe HE TPEOYIOT KECTKUX YCIOBUMI
npouecca cuHTe3a. [loMuMo 3Toro, Ajis MUKPOOMOJIOTUYECKOTO CHHTE3a He TpedyeTcs: 0OJbLINX
MMOCEBHBIX TUIOMIA/IeH, OH HE 3aBUCHUT OT MOTOJHBIX W KIMMATHYECKUX YCJIOBHH M HE 3arps3HseT
OKpYXKaIOIyIo cpeny spoxumukaramu. OJHUM W3 TJABHBIX JOCTOMHCTB MHKpPOOHOTO Oeika
SIBJISIETCS] BO3MOXKHOCTH MCIOJIb30BaHUs ACIIEBOTO ChIPhsi OTXO0B MPOU3BOJICTBA [2].
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Kommepueckass TNepcHeKTUBHOCTb MHKPOOHOro Oelka CBfi3aHa C €ro  BBICOKUM
cojiepKaHueM Oelka, KOTOPBIH SBISETCS HEOOXOJUMBIM MUTATEIBHBIM BEIIECTBOM JUIS OPraHU3Ma
YyeloBeKa M JKUBOTHBIX. MUKpPOOHBII O€loK TakKe XapaKTepu3yeTcs BBICOKOW MHILIEBOM
LICHHOCTBIO, JIETKUM YCBOCHUEM OPTaHH3MOM U XOPOIIIEH repeBapuBacMocThio [2-3].

Haubonee nepcrieKTUBHBIM HCTOYHUKOM MHILEBOTO OelKa SBIISETCS JPOXKeBas Omomacca,
9TO OOBACHSAETCS IMOJHOLIEHHOCThIO OEJIKOBBIX BEIIECTB, AMUHOKHCIOTHBIH CKOpP KOTOPBIX
npuOIIKaeTcss K KUBOTHOMY Oe€lKy, a Takke Oe30MacHOCTbI0 M aOCOJIIOTHBIM OTCYTCTBUEM
TOKCHYHOCTH Aposxokeid. OHU Takxke O0oraThl MmojimcaxapugamMy, BATAMUHAMU U MUKPO3JIEMEHTaMH,
YTO JeNaeT UX IPUBJIEKATEIbHBIMU JJI UCIIOIB30BAHUS B MUILEBOM MPOMBIIUIEHHOCTH [4].

benkoBble  M30MATBI HMMEIOT  IIMPOKOE IPHUMEHEHHWE B  PA3IMUHBIX  OTPACIAX
MPOMBIIIJICHHOCTH W UTPAIOT BAXKHYIO POJIb B IMOBBIIMICHUU MUTATENbHON IIEHHOCTH MPOAYKTOB,
YIYYIICHUU XapaKTEPUCTUK MPOAYKIIUHN U CO3/1aHUU HMHHOBAIIMOHHBIX MPOAYKTOB. I naponu3 Genka
MO3BOJISIET MOJIYUYUTh MPOAYKT C OMPEICIICHHBIMH (YHKIIMOHAIBHBIMU CBOMCTBAMHU, TAaKUMHU KakK
rejreoOpazoBaHue, SMYJIBIHPOBAHNE, CTAOMIIM3AINSA, YBEIHUSHHUE BA3KOCTH U Ap. B 3aBrcuMocT oT
COCTaBa U CTENEHU T'MAPOIU3a, MOKHO HACTPOUTH JAHHBIE CBOWCTBA OEIKOBOTO THIpOJHM3aTa I
KOHKpPETHOI'0 MPOAYKTa. DTO MO3BOJISET HUCIIOJIb30BATh TMIPOJIM3aThl O€IKa B IIUPOKOM CIIEKTpE
MUIIEBBIX NTPOAYKTOB, TAKUX KaK MSCHbIE U PBHIOHBIC M3/ENUS, MOJIOYHBIE MPOAYKTHI, HAIUTKHU,
KOH/IUTEPCKUE U3/ICIHsI, JUETUIECKUE U CIOPTUBHBIE JOOABKH U Apyroe [5].

Takum o0Opa3om, 1LeJbI0 JAHHOW PaOOTHI SBUJICS MOAOODP YCIOBUH MOMYy4YeHHUS OETKOBBIX
M30JIATOB M (PEPMEHTATHBHBIX THIPOJIHM3ATOB, OO0JAJAIONMX 33aJaHHBIMH (DYHKIIMOHAIBHBIMA
CBOMCTBAaMH.

B kadectBe 00OBeKTa HCCIEIOBaHUS HCIOIB30BAIM OMOMACCY XJIEOOMEKapHBIX IPOAOKEN
Saccharomyces cerevisiae («Cad-Hesa», Poccust), comepxamiyto 95.0% cyxux Berects, 40.3%
celporo mpoteuHa, 9.3% HykienHOBBIX KucnoT. Ilepen BbiaeneHHMeM O€TKOBBIX —(pakuuit
IIPOBOAMIIN JIEHYKJIEMHU3AlMIO B IPUCYTCTBUU I1I€J04u B TedyeHuu 1,5 vacos. [locie yero Obuio
OIIPEJINIEHO COJIepKaHUE CBIPOro MpOTEMHa B JEHYKJICMHU3MPOBAHHOW OHoOMacce ApoioKeH,
kotopoe cocraBmwio 36,8% B pacuere Ha CB. JlenpoTenHM3anUi0 OCYIIECTBISIIM BOIHBIM
pactBopoM ruapokcuaa Hatpus rnpu 80 °C B Teuenue 1 gaca.

Jnsg monmyueHuss (EpMEHTATUBHBIX TUAPOJINU3aTOB OEIKOB MCIONb30BAIN (EPMEHTHBIE
IpenapaTsl ¢ yJI€IbHOW IMPOTEOJUTUYECKONW aKTHBHOCTBIO, U3MEPEHHOM MeToaoM AHCoHa [6]:
nporocyotunuH ['3x mpousBoactea OO0 I10 «Cubbuodapm» — 392 exn./r Oenka, NmaHKpeaTHH
npousBojcTBa [TAO «buocuntes» — 177 en./r Oenka; memncuH ToBskui mpousBoacTBa OAO
«M3CD» — 7500 ex./T Oenka.

depMeHTAaTUBHBIN MIPOIN3 TTI00YIMHOBONW (pakinu Oesika MPOBOAMIN B TEPMOCTATE MPH
temneparype 40 °C B TedeHue 3aJaHHOrO BpeMeHH. [[ns mpoBeaeHHs THAPOIU3a TOTOBUIU
cycrnensuto, conepxanryo 0,01 r/mMia rnoOyauMHOBOro M30JATa, B KOTOPYIO BHOCHJIM 3aJaHHBIN
dbepMeHTHBIN TIpenapar. [l OCTAaHOBKM peaKkIMU K CyCHeH3un A00aBisiin 5%-bIlii pacTBOP
TpuxiopykcycHol kucinotel (TXYVY), BwinepxkuBanu mnpu Temneparype 4-6 °C u oraensnu
ruaponuzar neHtpudyruposanueM npu 6000 o6/mun B Teuenue 10-15 muH. B HamocamouHoit
KHUJIKOCTH OIPEIENISIM KOJINYECTBO HEOCAKICHHON HU3KOMOJEKYIsIpHOW OenkoBoil dpakiuu B
pacTBope OMypETOBBIM METOIOM.

VY BBIAECTICHHBIX OEJKOB M THUAPOIU3ATOB ObUIM OmpeseneHsl (PYHKIMOHAIbHbIE CBOWCTBA!
Braroyzaepxkupatomasi  cmocoonocts (BYC), xupoynepxkuatomasi cnocooHocts  (OKYC),
smynerupyromas (9C) u menooOpasyromas crnocobHoctu (IIC). BYC ompepensercs kak
CIIOCOOHOCTh BEINECTBA YAEp)KHMBaTh W ajfcopOoupoBath Boay [7]. XKYC ompenensercs Kak
CIIOCOOHOCTH BEIIECTBA yIEp>KUBaTh pacTuTenbHoe Macio [7]. OC ompenensercss Kak pa3HHLA B
yACpKMBAaHUHU BEIIECTBOM BOJIbI M pacTuTenbHOro macna [8]. IIC ompenensieTcss BRICOTOM CcTOI0a
NeHbl, oOpa3yrolleiics Mpu MaJeHUH BOJHOIO pacTBOpa HCCIEAYEeMOW KOMIIO3UIIMM B MEpPHBIN
nuuHap [9].

Ha nepBom sTtane uccienoBaHus ObUIM MOJIydeHB! (Dpakiuy aabOyMHUHOB M TJIOOYJIHMHOB
npoxokeBoro Oenka. Ilocnme meno4yHoM AKCTpakIMM B IOJIYYEHHOM 3KCTpakTe Oenka
ycTaHaBiuBaiau 3HaueHue pH cpensl paBHoe 4.5 , IpU TOCTHKEHUU 33JaHHOT0 3HaueHus pH cpensl
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HAOIIOAaMM aKTHUBHOE CTYIIEHHE M TOMYTHEHHME SKCTPAKTa, YTO CTAJO CJIEICTBHEM BBIIAJCHUS
r1o0ynuHOBOM (pakumu Oenka B M30RJIEKTPUYECKOW TOuKe. PacTBop BbLAEpKHBAIM Ha XOJIO.IY,
9TOOBI YCKOPHUTH MPOLIECC BBIMAACHHS TJIOOYITMHOBOUM (ppakumu Oenka. 3aTeM 0CafoK OTACISUIA OT
CylepHaTaHTa C MOMOIIbI0 IeHTpudyrupoBanus B 6000 oO6/MUH Ha MPOTSHKEHUU 15 MHUHYT.
['moOynrHOBYIO (DpaKIMIO BBICYIIMBAIN HA BO3MyXE, a CTEICHb OCAXKICHUS Oelka OmpeeIisiif 1Mo
OCTAaTOYHOM KOHIIEHTpaluu OejKa B HaJ0CaTOYHOM >KUIKOCTH, a TAK)KE HCCIIEeOBAIN KadyecTBO
ocaxaeHHoro Oenmka. CTeneHb OCaXKIEHUS JPOXIKEBOro M30jsATa Oenka cocraBmia 79,2%, dro
SBIIETCS XOPOIIMM IIOKa3aTellieM, T.K. B COCTaBe OEJIKOBOIO JKCTpaKTa MOMHUMO TIJIOOYJIMHOB
MPUCYTCTBYET pacTBOpUMAasi aubOyMHHOBas (ppakius, a TakKe HU3KOMOJEKYJSIPHBIE MPOTYKTHI
ruaponuza 6enka. Conep:kaHue OCHOBHOTO BEIIECTBA B MOJIYYECHHOM CYXOM OEIKOBOM H30JIATE
coctaBmiio 91,3%, 4To ABISETCA MOCTATOYHO BBICOKMM IIOKA3aTelIeM U COOTBETCTBYET (DHU3MKO-
XUMHUYECKUM TPeOOBAaHUAM K Ka4eCTBY OEIKOBBIX M30JISTOB.

Ha crenyromem stane paboTsl ¢ IIeTbI0 MOBBIICHUS BBIXOJa AIbOYMUHOBOM (hpakiuu mpu
MOCIEAYIONEM TMPOBEACHUH CTAIUN OCAXKICHHUSA, a TAKKE JUISI OYMCTKH OT HU3KOMOJIEKYISPHBIX
pUMece TMPOBOAWIM  YIBTPAKOHIICHTPUPOBAHUE OSKCTPAKTA, OCTABIICTOCS IIOCIE CTaJuu
OCaXACHUS ITO00YIMHOBOM (pakiuu. /[t ero KOHIEHTPUPOBAHUS UCTIOIB30BAIN MeMOpany Y AM-
100 ¢ orceukoii mo MonekyisspHbiM Maccam 100 x/la. DkcTpakT ObUT CKOHIIEHTPUPOBAH B 2 pasa.
Konnenrpanus 6enka B nepmeate cocrabmia 0,8 r/n, a nuddepennuanbias celeKTUBHOCTh — 91,7
%.

M3 monydeHHOro KOHIIGHTpaTa MpOBENH OcaxaeHue ¢Gpakuuu albO0yMHUHA ATHIOBBIM
couptoM. i 3TOro K KOHUEHTpaTy aA00aBmin 96%-i 3TaHON B COOTHOLIEHUH OeoK : aTaHon 1:1
U MPOBEJIM OCAXACHUE albOYMUHOBOW ()paKkiMu B TEUEHHWE HECKOJBKHUX YacOB B XOJIOJAUIBLHUKE.
[TosrydeHHBIN 0ocanok oTnenwiv neHtTpudyrupoBanuem npu 6000 o6/MuH B TedeHHE 15 MUHYT H
BBICYIIIIIA Ha Bo3ayxe. CynmepHaTaHT MCCIe0Ball Ha OCTaTOYHOE COJepKaHue Oeika, Mpu 3TOM
ObLTa TOCTUTHYTA CTEIICHb OCAXKICHHS alTbOyMUHA, paBHas 68,5%.

[TonydeHHble IpOXIKEBbIE OENKOBBIE H3OJIATHI TNIOOYIMHOBON (paKIMU HCHOIb30BAIH
manee Ui TOJMYYeHHsT OEJIKOBBIX THIPOJIM3ATOB W HM3y4eHHs (YHKIMOHAIBHBIX CBOWMCTB Kak
WHTPEIUEHTOB AJis (PYHKIIMOHATBHOTO MUTAHUSI.

[TepBoHavanbHO OBUT MPOBEJEH BHIOOP Hanbosiee 3PGHEeKTUBHOTO (PEpMEHTHOTO TMpernapaTa
Ui TUAposin3a TIoOyIMHOBOTO M30isaTa Oenka. B kadectBe kputepus 3((EKTHBHOCTH
(epMEHTHBIX TpenapaToB HCIOIB30BAM CTENCHb TUAPONN3a Oellka, KOTOPYIO OIEHHBAIHU 10
HAKOIJICHUIO HU3KOMOJIEKYJSpHOM (pakumu Oenka. I[Ipy mnpoBeneHMHM HSKCHEPUMEHTOB B
cycneHsuto, cogepxaiyto 0,01 r/ma O6enkoBOro u30JATa, BHOCUIM PACTBOP COOTBETCTBYIOLIETO
(dbepMeHTHOTO Ipemnapara ¢ cogepxkanueM ¢pepMmeHTHoro npemnapara 10% ot maccel 6enka, mpu pH,
OJIM3KOM K ONTUMAIbHOMY Ui Kaxaoro ¢pepmenta (7,2 ans npoTocyOTHIMHA U MMaHKpeaTuHa, 1,2
s nerncuHa). Cmeck TepmoctatupoBain npu 40°C B Teuenume 2 wyacoB. Jlanmee peakiuio
ocTaHaBIMBaIN BHeceHHeM 5% pactBopa TXY, ocanok otnensiinu nentpudyrupoBanueM mnpu 6000
00/MUH B TeueHue 15 MuHyT. B HajocaouHON AKUAKOCTH ONPEAeNsId KOJTUYECTBO HEOCAKICHHOM
HU3KOMOJIEKYJISIpHOM OenkoBoi Ppakumu B pactBope. Pe3ynbTarsl mokasansl B Tadbnuie 1.

Tabauya 1
Uccneoosanue sgpgpexmusrnocmu 2u0poau3a paiudHblMu QepmeHmubimMu npenapamamil.
No Depmenmuvlil npenapam Cmenens cudpoausa enobyauna, %
1 Iankpeamun 30,4
2 IIpomocybomunun I'3x 53,4
3 Ilencun 25,7

CornacHO TOJydE€HHBIM JaHHBIM HauOoJblIas CTENeHb TuApoiu3a U 3(P(PEeKTUBHOCTH
neiicTBus pepMeHTa HaOMr0AaMach A PEpMEHTHOTO Ipenapara nporocyoTuiaus ['3x.

Jlanee ObLIO MCCIIENOBAaHO BIUSHUE KOHIIEHTpALMM (PEPMEHTHOro IMpenapara Ha CTENeHb
ruaponnsza Oenka TpU pa3IMyHOM CcojepkaHuM ¢epMeHTa B pactBope. Ilpu mnposenenun
IKCIIEPUMEHTOB B CyCIeH3uIo, coaepskamryio 0,01 r/mi rio0yIMHOBOTO U30J15Ta, BHOCHUIIU PACTBOD
COOTBETCTBYIOLIETO ()epMEHTHOTO MpernapaTa ¢ cojaepkaHueM (gepmMeHTHoro mpemnapara 1, 3, S u



-36- Scientific achievements of the third millennium

10% ot Mmaccel cyxoro Oenka, mpu onTumanbHoM pH. JlanpHeWmuii SKCiepuMEHT MPOBOIMIN
AHAJIOTUYHO MCCIICIOBAHUIO THAPOIIN3a M30JIATa OeKa pa3IudHbIME (DEPMEHTHBIMU MpenapaTamu.
Pesynbrarel npuBeaeHB! B TAOTHUIIE 2.
Tabauya 2
Hccneoosanue s¢hpexmusrnocmu 2udpoausa eio0yauHo8020 u3oaama oenxda.

No (Vfgiu;fzcc’zgocfyff ej:l)eggzzcz ) Cmenenw cudpoausa enobynuna, %
1 Ipomocybmunun I3x, 1 % 12,9
2 Ipomocybmunun I3x, 3 % 21,6
3 Ipomocybmunun I3x, 5 % 23,6
4 Ilpomocybmunun I3x, 10 % 53,4

W3 nosmy4yeHHbIX JaHHBIX BUAHO, YTO IIPU UCIOJIb30BAHUU IPOTOCYOTUIIMHA C COJEPKAHUEM
10% ot maccel cyOcTpaTa CTeneHb Tuapoin3a Oeaka He npesbimaet 53,4%.

Ha cnenyromiem sTane ompenensid BpeMs THApPOSu3a, IPU KOTOpoM OyaeT HalIronaThes
yiydnieHne (QyHKIIMOHAIBHBIX CBOMCTB OENKOBBIX THApOin3aToB. C 3TOH IENbl0 OENKOBBIC
M30JIATBl  ObUIM TOABEPTHYTHl (PEPMEHTATMBHOMY TUAPOJIU3Y BbIOpaHHBIM  (DEPMEHTHBIM
npenapatoM B tedenue 15, 30, 60, 90 munyt. [lonydyeHHble rugponus3aTsl ObUIM BBICYLIEHBI Ha
BO3/yX€ IpU KOMHATHOW TeMIlepaType U UCCIeAO0BaHbl Ha HaJIW4Me (YHKIMOHAIBHBIX CBOMCTB.
[ToydeHHble pe3yabTaThl IPEACTABICHBI B TA0II. 3.

Tabauya 3
Brusnue 6pemMeru d)epmeﬂmamuel-tozo 2“0}70]114361 HA d)yHKl{uOHClJleble ceolcmea 2]106)/]11/”-!61 u eco
2UOPOIUZAMNOS.
Hccredyemviii 00wexm BYC, 2 6enka/z 600w1 KYC, 2 benxa/z 2C, % IIC, mn cmonba
macna neHbl

Inobynun 1,38 0,4 83,3 2

T'uoponusam enobynuna, 15 0,98 05 84,1 2
MUHYmM

T'uoponusam enobynuna, 30 0,63 0,53 85,7 3
MUHYmM

T'uoponusam enobynuna, 60 0,85 0,61 75 6
MUHYmM

T'uoponusam enobynuna, 90 0,83 0.7 714 5
MUHYmM

W3 moiy4eHHbIX JaHHBIX CJIEAYET, YTO YBEIMYEHHE IMPOJOJIKUTENLHOCTH (EepPMEHTONIN3a
orpunarensHo BiauseT Ha BYC 3a cuer Oosiee BHICOKOI pacTBOPUMOCTHU MOTY4aeMbIX MENTHIOB B
cpaBHeHHU C Oenkamu. Takke NpPOBEACHHE THJAPOIU3a HE BBI3BIBAET IOTEPH CIIOCOOHOCTU
KHUPOYIEPKaHHS.

OMybrUpyIoas CIOCOOHOCTh HE3HAYWTENFHO BO3pPAcTaeT C YBEIWYCHHEM BpPEMEHHU
(bepMeHTaTUBHOTO THAPOJIHM3a B TeueHUe NepBbIx 30 MHH, MOCie 4ero CHMxaercs. YacTUUHBIN
THIPOSIU3 BEJET K POCTY 3MYJbIUPYIOLIEH CIOCOOHOCTH Onarogapsi HErlyOOKOMY pa3pyLIeHHIO
OEIKOBBIX MOJIEKYJ, YTO MPUBOJUT K YBEIMYCHUIO TUIOIIAIN OBEPXHOCTH OEJIKOBBIX MOJIEKYJN Ha
rpanune Bonxa-kup. OpHako Oonee TIIYOOKMI THAPONH3 BEOET K YKOPAYMBAHHIO KPYITHBIX
NEeNTHUIOB, 4YTO BBI3BIBAET YBEJIMUEHHE pPACTBOPUMOCTH 3a CUeT «mepeBeca TuaApo(OOHBIX
TPYIITAPOBOKY.

Haubounbiryto nmeHooOpasyromyro CrocCOOHOCTh IMOKAa3bIBAIOT THAPOJIM3ATHI, MOIyYEHHBIE
npu runpoause B Teuenue 60 muH. [lanee nenooOpasyromas crnocoOHOCTh HECKOJIBKO MajaeT. ITo
CBSI3aHO C T€M, YTO B 3TOM BPEMEHHOM MPOMEXYTKE 00pa3yIOTCsl MEeNTUABI J0CTaTOYHON JJTUHBI,
KOTOpbIe 001a/lal0T MOBEPXHOCTHONW AaKTHUBHOCTBIO U MOTYT 00pa3oBbIBaTh IUIEHKY Ha TI'paHUIE
paszena >KUJIKOCTU U BO3ayxa. B Oosiee KOPOTKOM THApOJIM3€ MENTUIBl 00pa3yloTCs B MEHBIIEM
KOJINYECTBE, a B 0ojiee UIMTENbHOM THPOJIN3E OHU CTAHOBATCS 00Jee KOPOTKUMH U TEPSIOT CBOIO
IIOBEPXHOCTHYIO aKTUBHOCTb.
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JanpHeiime wuccrnenoBaHusi OyayT COCTOSATh B M3MEPEHMHM TOKCHUYHOCTH MOJYYEHHBIX
TMJPOJIN3ATOB C IPUMEHEHHEM TeCT-KyJIbTypbl HH(Yy30puil. Bce 3TH uccinenoBaHus MO3BOJIAT
OTIPENICNINTh ONTHUMAJbHBIC YCIOBUS THUApPONIM3a M paspaboraTh OezomacHele U 3(PQEeKTHBHBIC
THAPOJIN3AThI JUIsl UCIIOJIB30BAHMS B IMIIECBOM TPOMBIILITICHHOCTH.
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